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Original Communications 


PLEUROBILIARY AND BRONCHOBILIARY FISTULAS 
Herspert D. ApAms, M.D. 
Boston, Mass. 


Y FIRST experiences with biliary communications with the pleural space 

or with a bronchus were associated with abdominothoracie war wounds. 
Penetrating wounds which lacerated the pleura, lung, diaphragm, and liver ocea- 
sionally resulted in direct communications between the biliary tract and the 
pleura or a segmental bronchus. Such complex wounds produced a marked 
extravasation of bile into the pleural space, which I have termed “bilithorax,” 
or the profuse expectoration of bile, which I have termed “biliptysis.” It is 
essential that both of these conditions be recognized and understood in order for 
them to be treated adequately. Bilithorax produces a rapid, progressive, and 
dangerous intrapleural pressure. A thoracentesis that produces bile should be 
followed immediately by trocar thoracotomy and closed intercostal catheter 
suction drainage. If, however, the patient is coughing up copious amounts of 
bile, it becomes even more urgent to establish adequate drainage of this same 
type in order to prevent a fatal necrosing bronchitis due to the action of the 
bile plus secondary infection throughout the bronchial system. Large doses 
of broad coverage antibiotics should be started immediately and shifted as soon 
as possible to specifie antibiotics when antibiotic sensitivity studies have been 
rushed through. When the intrathoracic dynamics are fully stabilized and the 
biliptysis is controlled to a satisfactory degree, prolonged catheter suction 
drainage plus antibiotics will frequently permit these fistulas to heal com- 
pletely. If extensive lung or liver damage is present, however, secondary 
surgery may be necessary to close the fistula by either pulmonary resection 
or débridement and open drainage of the liver. In short, each case presents 
special problems of an abdominothoracie cavitary and visceral relationship 
which must be handled with considerable care and judgment. 


From the Department of Surgery, The Lahey Clinic. Boston, Mass. 
Read at the Thirty-fifth Annual Meeting of The American Association for Thoracic 
Surgery at Atlantic City, New Jersey, April 24 to 26, 1955. 


55 


€ 





THE JOURNAL OF THORACIC SURGERY 


Among civilian patients, however, pleurobiliary and bronchobiliary fistulas 
are very rare; they are more insidious and more chronic in nature, but still 
present serious and complex surgical problems. Obstruction in any of the biliary 
ducts, that is, cystic, common, or hepatic ducts, may, in conjunction with calculus, 
secondary infection, or surgical injury, result in the establishment of a fistulous 
communication between the gall bladder or any of the ducts with the perihepatic 
and subdiaphragmatie spaces (Fig. 1). With secondary infection and an in- 
creasing collection of bile under pressure in contact with the diaphragm, erosion 
through this structure finally takes place. If the pleura is free, a pleurobiliary 
fistula is established and a bilithorax and empyema rapidly develop in all of the 


untfused pleural space. 





Fig. 1.—Sagittal section showing the cavitary and visceral relationships of the communicating 
pathway between biliary tract and pleural cavity. 


Under these conditions the symptoms are those of a massive and progressive 
tension hydrothorax. Infected bile is obtained on thoracentesis, with subsequent 
rapid reaccumulation. As in the war casualties, the treatment consists of im- 
mediate closed intercostal suction drainage and the administration of antibioties. 
When the intrathoracic dynamics are stabilized and the patient’s condition 
permits, the pathological condition in the biliary tract must be corrected 


surgically. 
We have had 2 eases of this type resulting in pleurobiliary fistulas. 





ADAMS: PLEUROBILIARY AND BRONCHOBILIARY FISTULAS 


CASE REPORTS 

Case 1.—A 59-year-old man was admitted to the clinic whose chief complaints were of a 
draining sinus in the right posterior chest and general debility. An acute abdominal condition 
and generalized peritonitis had developed and, at another hospital, he had undergone drainage 
of the peritoneal cavity, on the assumption that he had a perforated appendix. During the 
immediate postoperative period what was thought to be pneumonia and an empyema developed. 
Three weeks following the original abdominal drainage, a rib was removed in the right 
posterior chest wall and an abscess drained. This sinus in the chest wall had continued to 
drain large amounts of pus and bile since the original drainage, although at times this drain- 
age decreased and chills, fever, and malaise developed, followed by a more profuse spontaneous 
drainage of bile and pus from the chest wound after which there was temporary improvement. 
During this time he had lost 15 pounds, with an associated loss in strength and appetite. 


Fig. 2.—Case 1. The elevated right diaphragm and pleural reaction associated with pleuro- 
biliary fistula are shown, 


On physical examination the patient was well developed but showed evidence of long- 
‘standing illness. Examination of the chest revealed crepitant rales at the right base pos- 
teriorly with definitely diminished excursions of the diaphragm. The diaphragm was 
elevated posteriorly to the level of the seventh rib. In the right posterior axillary line 
at the level of the eighth rib there was a draining sinus which discharged a cloudy yellow 
material characteristic of infected bile. Fluoroscopy and roentgenologic examination of 
the chest showed the diaphragm considerably elevated and obscured and no motion could 
be seen (Fig. 2). There was considerable thickening of the pleura throughout the right 
thorax. A Graham test showed nonfilling of the gall bladder. A catheter was placed in 
the sinus tract and Diodrast injected which demonstrated a sinus leading up under the 


diaphragm ending somewhere in the region of the liver. Therefore it was thought that 
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perhaps the abscess had its origin intrahepatically and subdiaphragmatically. Since there 
was no question that a communication was present between the biliary tract and the 
pleura, an abdominal operation was performed and, after a difficult dissection, a perforated 
gall bladder was found which communicated with the sinus in the pleural space. The gall 
bladder was removed and the common duct explored and drained. Following this opera 
tion, he made a very satisfactory recovery and the pleurobiliary fistula and the residual 
empyema cavity filled in promptly. 


CASE 2.—The second patient was a 65-year-old man who had a typical acute attack of 
cholecystitis, with pain in the right upper abdominal quadrant with tenderness, and an 
elevated temperature which did not subside. He was operated on as an emergency case 
and a gangrenous, ruptured gall bladder was drained. Following this operation, he con- 
tinued to have chills and fever. Roentgenograms of the chest showed a marked elevation 
of the right diaphragm with basal pleuritis and atelectasis. Bronchoscopy was negative. 
Three weeks after the original drainage, a combined bilithorax and empyema were drained, 
with the ultimate establishment of a pleurobiliary fistula which continued to drain bile 
after all of the acute infection had subsided. When his condition permitted, another 
abdominal operation was performed. The sinus tract was found to communicate with the 
pleura, the subdiaphragmatic space, and to a ruptured gall bladder, with persistence of the 
sinus due to a common duct stone. This stone was removed and the patient made a satis- 
factory recovery. The pleurobiliary fistula closed spontaneously. 








Fig. 3.—Sagittal section showing biliary tract communicating with posterior basal segmental 
bronchus. 


However, if the pleura is fused over the point of perforation at the time of 
rupture through the diaphragm of the bile which is under pressure beneath 
that structure, this infected bile will rapidly penetrate the lung and enter a 
secondary bronchus, producing a bronchobiliary fistula and profuse biliptysis 
(Fig. 3). In this situation it is essential to establish immediate drainage of the 
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subdiaphragmatice space in order to prevent a fatal necrosing bronchitis and 
associated pneumonia due to the flooding of the bronchial tree with infected 
bile. This is accomplished best by direct drainage across the costophrenic pleural 
suleus through the bed of the eleventh rib, suturing the costophrenic pleural 
surfaces together before incising the diaphragm (Fig. 4), as I described in an 
earlier article on subdiaphragmatie abscess.* With this type of drainage and 
adequate chemotherapy, and when the acute bronchial reaction and inflamma- 
tion have subsided, and expectoration of bile has become greatly reduced, the 
appropriate surgical procedure to relieve the biliary obstruction, which is the 
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Fig. 4.—a, Sagittal section to show approach to subdiaphragmatic abscess by way of 
(1) the twelfth rib, (2) the eleventh rib, and (3) the subcostal anterior approach. Arrows 
represent course of drain. b, Detail to show method of obliterating the costophrenic pleural 
angle by overlapping sutures between the parietal and diaphragmatic pleura. (From S. Clin. 
North America, June, 1948, W. B. Saunders Company.) 


basic cause of the fistula, must be carried out. In our 2 cases, the broneho- 
biliary fistulas were caused by common duet strictures. I will not go into the 
discussion of the complexities of the repair of common duet strictures in this 
paper. It is interesting to note that in these 2 cases we were not able to demon- 


*Adams, H. D.: The Surgical Management of Perihepatic and Subdiaphragmatic 
Abscess, S. Clin. North America 28: 685-692 1948. 
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strate the entire course of the fistulous tract by bronchogram, cholangiogram, 
or at operation. Presumably as soon as external drainage has been established, 
the tract that persists is very small and of a circuitous nature as it passes 
through and around the various anatomical struetures involved. However, in 
both instances, the bronchogram demonstrated a bronchiectatie right posterior 
basal segmental bronchus as the communicating bronchus. 


In one of our cases successful repair of the stricture of the common duct 
was followed by gradual diminishing of the biliptysis and by spontaneous 
closure of the fistula, finally. In the other case, although there was much 
improvement, intermittent cough productive of bile persisted and eventually 
a right lower lobectomy was done with final cure of the bronchobiliary fistula. 


The following reports are summaries of these 2 eases. 
tl 


Fig. 5.——Case 3. Bronchogram showing bronchiectatic posterior basal segmental bronchus, 
which is the communicating bronchus of the bronchopleural fistula. 


CASE 3.—A. 35-year-old woman had a cholecystectomy at another hospital, followed by 
jaundice and a stricture of the common bile duct. In addition, a repair of the stricture by a 
choledochoduodenostomy had been attempted elsewhere before she came to the clinic. 

After admission here, the patient was carefully prepared and, at exploratory operation, 
was found to have a stricture involving the common duct up to the level of bifurcation of the 
hepatic ducts. A repair was attempted over a T tube. Approximately three weeks after opera- 
tion, however, the T tube became dislodged. She was operated on again and this time a repair 
was carried out over a bouncing clay Y tube. She made a good recovery and her jaundice 
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cleared, but approximately three months later chills, fever, and a cough developed, and the 
possibility of pneumonia at the right lung base was considered. Shortly thereafter she began 
to cough up pus, necrotic tissue, and bile. This expectoration became profuse and was almost 
pure bile. She was readmitted to the hospital and bronchoscoped; a bronchogram showed a 
bronchiectatic posterior basal segmental bronchus but the actual tract communicating wth 
the biliary tract could not be visualized (Fig. 5). With bed rest and very adequate chemo- 


therapy, the biliptysis gradually diminished and finally cleared up. 


In this instance, the bronchobiliary fistula healed spontaneously, the patient has continued 
to do well and to date has had no recurrence of biliary obstruction or bronchobiliary fistula. 


6.—Case 4. Bronchogram showing bronchiectatic posterior basal segmental bronchus, 
which is the communicating bronchus of the bronchopleural fistula. 


CasE 4.—A_ 60-year-old woman gave a history of having had a cholecystostomy, 
previously, and later a cholecystectomy, both done elsewhere, following which numerous attacks 
of obstructive jaundice developed. Finally, during one of these spells of biliary obstrue- 
tion, a pneumonic process of the right lung base developed and a bronchobiliary fistula was 
established, with a profuse biliptysis. After she was admitted to our care, one attempt 
was made to repair the stricture, which involved the bifurcation of the hepatie duets over 
a T tube, but within a few months this failed to control the stricture and biliptysis re- 
eurred, She was readmitted and finally the stricture was repaired, utilizing a bouncing 
clay Y tube. Following this operation, her condition improved considerably and the 
jaundice cleared, but she continued to have intermittent episodes in which biliptysis re- 
curred. Bronchoscopy was performed and a bronchogram showed a bronchiectatie posterior 
basal segmental bronchus which undoubtedly communieated with the fistula (Fig, 6). 
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Therefore, in view of the chronicity of the problem, a right lower lobectomy was carried 
out. Recovery was uneventful and neither the biliary obstruction nor the bronchobiliary 
fistula has recurred. 


SUMMARY 


Pleurobiliary and bronchobiliary fistulas are caused by penetrating ab- 
dominothoracie wounds, obstruction of the biliary ducts, that is, the eystic, com- 
mon, or hepatie ducts, in conjunction with caleulus, secondary infection, or 
strictures due to surgical injury. The acute phase must be treated promptly 
by adequate drainage to correct the intrathoracic dynamics or, in ease of 
bronehobiliary fistula, to prevent a serious necrotizing bronchitis and pneumonia. 
Secondary operations on the biliary tract and even pulmonary resection may be 
necessary to cure these serious and unusual conditions. 


DISCUSSION 


DR. GUSTAF E, LINDSKOG, New Haven, Conn.—I enjoyed Dr. Adams’ paper par- 
ticularly, because in the past year we have seen one case of biliary bronchial fistula. The 
patient had had a cholecystectomy performed in another hospital which was followed by 
a long period of external bile drainage and eventual production of typical biliary sputum. 
He expectorated more than 500 ¢.e. of frank biliary material in twenty-four hours. After 
appropriate supportive measures, a laparotomy was performed and a very large common 
duct stone was removed. Thereafter the “biliptysis” disappeared readily, and in a long- 
term follow-up his condition remained good. 

In civilian and spontaneous cases, I think the point to emphasize is that the primary 
method of attack is laparotomy, rather than thoracotomy. 


DR, LEO ELOESSER, San Francisco, Calif.—It is a bit shocking to hear from the 
lips of a Bostonian so bastard a term as “biliptysis,” which joins Greek and Latin in 
unholy wedlock. 

One sees biliary bronchial fistulas, or did see them, in countries where abscesses of the 
liver are frequent. It is characteristic of them that they follow the midline, proceed along 
the hepatic ligament to the mediastinum and thence to the bronchi. I agree with Dr. 
Lindskog that ordinarily the best way of attack is via the abdomen; when the abdomen 
is opened and the abscess drained, the flow of bile will cease. 


DR. LAURENCE H. RUBENSTEIN, Chicago, Ill—I have enjoyed this excellent 
discussion of a rare surgical problem, and I merely wish to discuss a case in point. 

The patient, a 23-year-old man, had a fluctuant swelling in the epigastrium. This 
was incised and a draining biliary fistula resulted. An abdominal exploration was carried 
out to inspect the possible cause of the draining bile fistula. The common bile duct was 
patent. The fistulous tract led directly into the left lobe of the liver. Dense adhesions 
were noted between the left lobe of liver and the left diaphragm. The cause of the fistula 
was not apparent and the fistulous tract was closed. 

After closure of the tract, the patient had severe episodes of coughing and he 
expectorated bile. He became toxic and showed signs of pneumonitis in the lingula seg- 
ment of the left upper lobe. Two episodes of massive hemoptysis led us to do a 
lingulectomy as a lifesaving measure. The bronchobiliary fistula was surrounded by 
dense adhesions binding the lung to the diaphragm. The specimen showed bronchiectatic 
changes with hemorrhage. Subsequently the abdominal fistula recurred and I am told that 
another abdominal exploration was carried out and again the cause of the fistula was 
obscure. The jejunum was anastomosed to the fistulous tract which came directly from the 
left lobe of the liver. As far as I know today, the patient has been well. 
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DR. RICHARD B, NOLAN, New York, N. Y.—I take this opportunity to report 
another case of bronchobiliary fistula which was seen at the Triboro Hospital in New York. 

The patient, a 61-year-old woman, had had a cholecystectomy for chrenic cholecystitis 
and cholelithiasis twenty-five years before. This was followed shortly by evidence of ob- 
structive jaundice. At re-exploration, a stricture of the common duct was discovered and 
resected and primary anastomosis was performed. During the ensuing twenty-four years 
she had occasional bouts of cholangitis without jaundice and usually responded promptly 
to one or two injections of Demerol. On this admission, however, she complained of a 
chronic cough of two weeks’ duration, productive of copious quantities of bile-stained 
sputum and presenting the signs and symptoms of cholangitis and pneumonitis. 

There were areas of pneumonitis involving the right lower lobe with a markedly 
elevated diaphragmatic leaflet and bronchiectasis involving the right lower lobe. Pre- 
operative cholegrafin studies failed to outline the intra- or extrahepatic duct system. At 
operation a markedly dilated common duct was filled with clusters of stones of varying 
size, with no evidence of stricture. A choledochotomy was performed and cholangiograms 
at this time revealed a tremendously dilated common duct with excellent visualization 
of both hepatic ducts and evidence of numerous stones in each. The distended hepatic 
ducts could be followed up to the level of the diaphragmatic leaflet but no visualization 
of fistulous communication was noted. <A large-sized T tube was inserted and the patient 
was discharged. 

She did well for three or four months and was then readmitted with evidence of 
secondary obstruction above the T tube undoubtedly due to stones. Choledochoduodenos- 
tomy was done at this time and a gastrointestinal series taken postoperatively showed 
a rapid reflux of barium into a much smaller common duct and hepatie duct system. 
The bronchobiliary fistula has remained closed since the initial drainage of the common 
duct. 

This case is somewhat unique in that a superior space fluid collection was never 
demonstrated either on x-ray or at exploration. It should be noted that decompression 
of the common duct obstruction via the biliobronchial fistula accounted for the absence 
of clinical jaundice. A widely patent choledochoduodenostomy has effectively decom- 
pressed the common duct, now free of stones on x-ray, 


DR. ROBERT L. ANDERSON, Tulsa, Okla.—I have been particularly interested in 
the treatment of bronchobiliary fistulas since we are in the process of reporting a case 
which was treated at the Valley Forge Army Hospital last year. Since Dr. J. E. Graham 
reported the first case of bronchobiliary fistula, secondary to trauma, in 1894, six cases have 
been reported in the literature, our case being the seventh. My remarks this morning 
will be confined to bronchobiliary fistulas due to trauma. The diagnosis of such a com- 
plication is relatively simple, since all these patients spit up large quantities of bile in the 
sputum, 

The conditions that are associated with bronchobiliary fistulas are empyema, sub- 
diaphragmatic abscess and liver injury, with secondary hemorrhage from the liver. Only 
one of these cases showed evidence of obstruction of the biliary tree. 

In the treatment of such cases due to trauma, biliary obstruction is not an im- 
portant factor, while in the bronchobiliary fistulas due to other causes the biliary ob- 
struction, be it partial or complete, is an extremely important factor in the cause and 
treatment of this condition. The biliary obstruction must be relieved if treatment is to be 
successful. This is not true in the bronchobiliary fistula secondary to trauma. If biliary 
obstruction is present, it is usually of a transient nature, and is caused most commonly 
by bleeding into the biliary radicals. Such a situation rarely plays a prominent part in a 
particular case, and decompression of the biliary tree is rarely necessary. 


In a review of these seven cases, one case had a simple drainage of the empyema 
cavity; three aditional cases had drainage of the empyema cavity and of the sub- 
diaphragmatic abscess; one, in addition to the drainage of the empyema cavity and the 
subdiaphragmatie abscess, had a bronchobiliary fistula closed primarily. The sixth had 
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drainage of the empyema cavity and the subdiaphragmatic abscess, together with 
exteriorization and packing of the liver bed; the last and seventh case had drainage of 
the empyema cavity and of the subdiaphragmatic abscess, decompression of the biliary 
tract, and closure of a bronchopleural fistula. It is interesting to note that the most im- 
portant consideration in the treatment of these cases is an adequate and dependent 
drainage of an empyema cavity or a subdiaphragmatic abscess, if such is present. In 
only one case was it necessary actually to close the bronchobiliary fistula. Packing of the 
liver was necessary in only one case, and decompression of the biliary tract was necessary 
in one case. 

In summary, I would like to say that most traumatic bronchobiliary fistulas will 
respond to the simple drainage of the empyema cavity and/or of the subdiaphragmatic 
abscess if present. Closure of the fistula, packing a severely damaged liver, or biliary 
decompression is occasionally necessary. A proper surgical attack in this condition is 
highly successful. All seven patients recovered without sequelae. The bronchial tree shows 
no permanent damage. In those cases in which the bronchial tree was studied by means 
of bronchogram and by bronchoscopy, no permanent damage was noted and no treatment 
was required. 

In closing, I would like to say that I enjoved Dr. Adams’ instructive and interesting 


paper very much. 


DR. HERBERT D,. ADAMS (Closing).—I appreciate very much the comments of 
the various discussers. One of the most interesting aspects of this condition is the occa- 
sional chronicity of some of these cases and the fact that they can go for years with 
biliptysis once the original associated acute infection is controlled. I agree entirely 
that the primary approach to these is preferably by the abdominal route to correct the 
basic biliary disease, although if there are severe structural changes in the lungs, it will 
become necessary to do a secondary pulmonary resection. I also appreciate Dr. Eloesser’s 
remarks. We had considerable difficulty in deciding just how to coin this word and alse 


how to pronounce it. 





STAPHYLOCOCCAL PNEUMONIA AND EMPYEMA IN INFANCY 


W. E. Bioomer, M.D. (By INviTaTION), S. GiamMMOoNA, M.D. (BY INVITATION), 
G. E. LinpsxoG, M.D., aNp R. E. Cooke, M.D. (By INVITATION ) 
New HAVEN, Conn. 


URING the past three decades there has been an inerease in the relative 

incidence of primary staphylococcal pneumonia and empyema in in- 
fants,” ™-*! which is apparently related to the widespread use of antibiotics. 
It has become the most common type of empyema at this early age.® *! The 
pneumonia may take the form of a fulminating process with such overwhelming 
toxicity that the patient suecumbs in a day or two, presenting, at post-mortem 
examination, lungs with areas of massive consolidation intensely hemorrhagic in 
appearance. More commonly, there is a less fulminating type of infection 
wherein multiple tiny abscesses tend to form around smaller bronchi in the 
peripheral lung. These necrotizing foci account for the high incidence of 
empyema and pneumothorax associated with this disease. 

Radiographic findings may be distinctive but are not pathognomonice. 
Those of most diagnostic help® are: (1) the oceurrence of spontaneous pneumo- 
thorax, (2) pneumatoceles, (3) combinations of diffuse emphysema, rapidly 
changing parenchymal signs, and loculated empyema. Films taken in the ereet 
position are especially important to facilitate early recognition of a pyopneumo- 
thorax.® 

The diagnosis is not certain until the hemolytie Staphylococcus aureus has 
been identified in cultures obtained from pleural fluid, blood, or the lung itself 
in the living patient.’ The presence of pathogenic staphylococci in nose and 
throat secretions does not positively establish the diagnosis, for such organisms 
have been found in the nasopharynx of more than 60 per cent of normal infants 
only 7 days old,?? and in about 85 per cent of nose and throat cultures on 
routine pediatric admission.° 

The mortality rate of staphylococcal pneumonia before the advent of 
chemotherapy and antibiotics was as high as 100 per cent,® *> and it was not 
greatly reduced after the adoption of the sulfonamides with or without anti- 
toxin or bacteriophage.* * 7 The mortality rate for infants below the age of 
4+ months was particularly high as compared with that of older infants and 
children.’® 

After the advent of penicillin this mortality rate was considerably reduced. 
Eventually, however, and more and more frequently, strains of staphylococei 
were encountered that were quite resistant to penicillin in the usual dosages. 
These strains were at first sensitive to streptomycin®® but later developed 
increasing resistance to a number of antibioties. Aureomyein and Terramyein 
in combination with penicillin were sometimes recommended.® '* 

From the Departments of Surgery and Pediatrics, Yale University, School of Medicine, 
New Haven, Conn. 

Read at the Thirty-fifth Annual Meeting of The American Association for Thoracic 
Surgery at Atlantic City, New Jersey, April 24 to 26, 1955. 
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The importance of closed thoracotomy drainage in treatment of an asso- 
ciated empyema, and particularly of pyopneumothorax, has been stressed by 
Forbes® and by Blumenthal and Neuhof.* More recently there has been a 
tendency to avoid surgical drainage and:to attempt sterilization of the empyema 
cavity with systemic and intrapleural antibiotics. Even so, the patients have 
not been spared the sudden development, even relatively late in the disease, of 
a tension pneumothorax. Moreover, one author, Klassen,'* found it necessary 
to advise decortication in 10 cases so treated. In his series the average time 
from onset of symptoms to decortication operation was 30 days. 

Our experience tends to confirm previous opinions as to the importance of 
early surgical drainage. Staphylococcal pneumonia and empyema still pose a 
very serious threat to numbers of infants, and further clarification of the 
problems in this disease is needed. 


TABLE I. CLINICAL FINDINGS ON ADMISSION IN THE TEN CASES FIRST ADMITTED TO 
NEw HAvEN HOSPITAL 








FINDING NUMBER OF CASES 





Irritability 
Lethargy 
Grunting respirations 
Cyanosis 
Upper respiratory infection 
Inflamed eardrum 
Chest findings: 
Diminished breath sounds 
Dullness 
Riles 
Friction rub 
Tubular breath sounds 
Pustular skin rash 
Umbilical granuloma 
Soft tissue abscesses 
Abdominal distention 
X-ray findings: 
Parenchymal infiltration 
Pleural effusion 
Hydropneumothorax 
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There were admitted on the pediatric and surgical services at the New 
Haven Hospital over the past eleven years (from March, 1944, to March, 1955) 
11 infants in whom the diagnosis of staphylococcal pneumonia has been 
definitely proved. Some other cases were tentatively diagnosed, but lacked 
bacteriological verification from blood or pleural fluid. The 11 infants ranged 
from 114 to 16 weeks in age with an average age of 6.7 weeks. Admission to 
the hospital varied from one to seven days after the onset of symptoms. (One 
patient had been admitted to another hospital during the acute phase and was 
transferred to New Haven after a month of treatment.) 

The clinical picture at the time of admission was sometimes deceptively 
mild. The average temperature elevation was only 38.5° C. (101.3° F.). Other 
findings at this time are listed in Table I. Some infants were irritable while 
others were lethargic. Labored respirations were noted in one-half of the 
patients but only 3 of the 10 acutely ill patients were actually cyanotic. The 
common findings on physical examination of the chest were diminution of 
breath sounds, percussion dullness, and rales, but these were not noted in all 
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patients. Abdominal distention was evident in at least one-half of the eases. 
Radiographically there was evidence of parenchymal infiltration on admission 
in 8 of 10 patients in an acute condition, pleural effusion in 6, and hydro- 
pneumothorax in 1. 

Positive cultures for hemolytic Staphylococcus aureus were obtained from 
the pleural fluid of the 9 patients who developed an effusion. The remaining 
2 patients had positive blood cultures of the same organism. 

Drug-sensitivity studies were carried out in 7 eases; in only 3 of these 
were the organisms sensitive to penicillin. From results of sensitivity tests 
as recorded in Table II, it appears that erythromycin and Chloromycetin were 
the drugs to which the staphylococci were most consistently sensitive. 

TABLE II, Druga SENSITIVITY OF ORGANISMS* 








| STREPTO- | ERYTHRO- | TETRACY- CHLORO- 
CASENO. | BACITRACIN| PENICILLIN | MYCIN | MYCIN | CLINESt MYCETIN 


1, 2, and 4 (Sensitivity tests not performed in these cases) 

Sensitive to - - Sensitive to 

4 U/e.c. 0.25 mg./c.c. 
++ ++ ++ - 
0 - + a 
0 +++ + + 
0 +++ ++ ++ 
0 
+ 








+++ 0 +++ 
10 + ++44+ ++44+ +++ ++++ 
11 0 ++ ++ ++ ++ 
*Number of plus signs indicates degree of sensitivity. Lack of sensitivity indicated by 
zero. Instances where the test was not performed are indicated by a dash. 
7(Terramycin, Aureomycin, and Achromycin.) 
In Case 3 sensitivity tests were performed by the test tube method. In the remaining 


instances the disc method was used, and the size of the zone of inhibition around the disc is 
denoted by the number of plus signs. 





Thoracentesis was performed in all except 2 infants. In 1 of these a marked 
tension pneumothorax developed before a thoracentesis had been performed. 
Closed suction drainage with catheter was immediately instituted as an emer- 
gency measure. In the 9 cases where thoracenteses were performed, they ranged 
in number from one to twenty-three with an average of four per infant. 

Closed suction drainage was employed in 8 of the 11 cases. It was 
instituted at any time from the first hospital day to the thirty-second. In 4 
instances, it was required in the treatment of pneumothorax, 3 of these with 
tension. In 4 other cases, it was done primarily to facilitate drainage of the 
exudate. In some cases the tube was of polyethylene inserted through a wide- 
bore needle. In 1 ease, this type of small-bore tubing was found inadequate 
to control a tension pneumothorax and a larger catheter of rubber had to be 
substituted. Resection of a short segment of rib under local anesthesia to 
permit the insertion of a No. 14 or No. 16 F. rubber catheter has been well 
tolerated even in the very ill infant. 

Streptokinase-streptodornase was used in 1 ease in an attempt to facilitate 
liquefaction of exudate after placement of a drainage tube. We have been 
hesitant to use it in the usual fashion in these cases lest it favor reopening of 
a bronchopleural fistula occluded by exudate or develop a new one by liquefaction 
of a peripheral abscess. 

Three cases may be used by way of illustration of problems encountered 
in the course of treatment of this disease, 














Cc. 


Fig. 1.—R. D. 1, Left upper lobe pneumonia. B, Pyopneumothorax secondary to broncho- 
pleural fistule Cc, Clearing on closed suction drainage. D, Clearing almost complete. 


A. B. 








D. 


Fig. 2.—S. L. ; evidence of some bilateral pneumonitis. B, Spontaneous ten- 
n pneumothorax on the left side. C, Persistent emphysematous bullae. D, Complete 
clearing. 





BLOOMER ET AL.: PNEUMONIA AND EMPYEMA IN INFANCY 


CASE REPORTS 


CasE 4.—R. D 
respiratory symptoms, with a fever and labored respirations. On admission the temperature 


., & 16-week-old male infant, was admitted after four days of upper 
was 40° (. (104° F.). There were dullness and diminished breath sounds and occasional 
rales over the left upper lobe and marked abdominal distention. The admission chest film 
(Nov. 21, 1951) showed evidence of pneumonia of the left upper lobe with slight involvement 
of the left lower lobe (Fig. 1). He was treated with thoracenteses and systemic antibioties 
for the first ten days. Thereafter, because a bronchopleural fistula resulted in pyopneumo- 
thorax, a Polyvinyl tube was inserted and closed suction drainage was used for thirteen days. 
Terramycin was also instilled daily through the Polyvinyl tube. Chest roentgenograms taken 
five weeks after admission (Dee. 27, 1951) showed almost complete clearing. 


B. 


Fig. 3.—W. D. A, Pneumonia and pleural effusion on right side. B, Further loculation 
of empyema. C, Rib resection and closed suction drainage begun. D, Complete clearing 
seven months later. 

CASE 8.—S. L., a 1144-week-old female infant, was admitted after three days of gastro- 
intestinal upset with vomiting. Examination then revealed a temperature of 39° C. (102° F.), 
grunting respirations, moist rales over both the right and left lower lobes, abdominal dis- 
tention, and abscesses of the arm and leg. The admission x-ray (May 29, 1954) was read 
as ‘‘bilateral pneumonitis’’ (Fig. 2). On the fourth hospital day the infant developed a 
spontaneous tension pneumothorax on the left side (June 2, 1954). This was treated with 
polvethylene catheter suction drainage. The catheter was removed after five days. Emphysem- 
atous bullae persisted, as shown in a film taken eight days later (June 10, 1954). A final 
film taken five months later (Nov. 1, 1954) showed complete clearing. 

CASE 6.—W. D., a 2-week-old male infant, was admitted after one day of fever and 
irritability. Examination revealed a temperature of 39.4° C. (108° F.), evidence of a mild 
upper respiratory infection, abdominal distention, and scattered pustular lesions over the 
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posterior aspect of both thighs. The chest appeared clear. Four days later signs of pneu- 
monia appeared and a chest film obtained then (April 23, 1954) revealed pneumonia and a 
pleural effusion on the right side (Fig. 3). He was treated with thoracenteses and systemic 
antibiotics, including penicillin, streptomycin, and Achromycin, for a month. On the thirty- 
second hospital day, closed thoracotomy suction drainage via a No. 12 F. rubber catheter was 
instituted, as seen in the x-ray labeled (May 19, 1954), and soon thereafter antibiotic therapy 
was changed, because the organism that had been sensitive to Achromycin was now more 
sensitive to Chloromycetin. Irrigations of bacitracin solution were also used. Despite its 
local use in doses which were not excessive when calculated on a comparative weight basis 
with reference to adult doses, the patient developed albuminuria after four days. This was 
a reaction observed by us in 3 other infants under similar circumstances, and we believe 
considerable catition must be exercised in its use in this age group. In this case, closed suction 
was discontinued after thirteen days and the tube was removed after two more weeks. The 
extent of eventual clearing is seen in a film taken seven months later (Dec. 13, 1954). 


RESULTS 
The mortality rate in this series was zero. The average length of hospital- 
ization in the 10 cases admitted directly to our hospital was thirty-two days, 
with a range of six to fifty-eight days. Most of the patients were kept on 
antibiotics for an additional one to two weeks after discharge from the hospital 
despite the fact that they appeared to be clinically well. None of the patients 
has required a subsequent decortication for treatment of a fibrothorax, although 
1 patient, still under observation, may possibly require such an operation. 


DISCUSSION 

From this relatively small series of bacteriologically proved cases, all 
treated in the antibiotic ‘‘era,’’ several features seem to be of particular im- 
portance in management. Antibiotics alone or in combination, even though 
based on adequate sensitivity tests, do not result in cure in many eases. 
Supplementary surgical drainage by a closed suction system has been curative 
in patients who have been submitted previously for days or weeks to multiple 
thoracenteses but with failure to show much clinical improvement until adequate 
catheter drainage was obtained. Even after surgical drainage, antibiotic ther- 
apy should be continued for several weeks. 

Tension pneumothorax is a complication which ean occur early or late even 
though the patient is responding well to antibiotic therapy, and a small-bore 
polyethylene catheter may be inadequate to cope with it completely. Appro- 
priate equipment must be on hand in the patient’s room to meet this possible 
emergency of a tension pneumothorax at all times after the infant is admitted 
to the hospital. 

A few cases with residual radiographic densities typical of exudate and 
thickened pleura have in a period of one to two months shown remarkable 
improvement without the necessity of a decortication. The residual pleural 
densities and emphysematous changes in this early age group show an excep- 
tional tendency for spontaneous resolution, and we advise against unnecessarily 
early decortication or corrective pulmonary surgery. 
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Discussion 


DR. JOHN M. SNYDER, Bethlehem, Pa.—We have had a veritable epidemic in our 
hospital, and I would like to present seven cases all of which occurred between Dec. 1, 1954, 
and the middle of Feb., 1955. In this group, the ages were 5 weeks in two patients, 7 weeks 
in one, 4 months in one, 20 and 22 months in two, and finally we had a 10-year-old boy who 
fitted into the same picture. I would like to compliment Dr. Bloomer and his group on 
their remarkable success in their series, because our experience was considerably sadder. Our 
first three cases were fatal. All these patients had bilateral infection, one with bilateral 
empyema. The white cell counts on admission were between 25,000 and 35,000, and we were 
unable to find the organisms by nose and throat cultures. The organisms were confirmed by 
culture usually from thoracentesis or, as in two of the first three cases, by post-mortem. 

This seems to be a highly infectious process because the fifth patient in the series had 
been in the hospital for some time when he suddenly developed this disorder. 

The pathologic findings, to summarize, were as follows: Besides the pneumonia in all 
of them, three of the patients developed pneumatoceles, six had empyema, and the quantity of 
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fluid which accumulated made it an emergency problem. Three had bronchopleural fistulas 
with tension pneumothorax. Of the three patients who died we were able to get permission 
for post-mortem examination on the second and third. Several of the infants were brought 
in for investigation of what was anticipated to be a gastrointestinal disorder, but the pulmo- 
nary difficulties became evident shortly. 

The first patient was critically ill for five days with a pneumonia on the right side 
showing a pneumatocele. On the sixth day of admission, the left chest had been checked 
by several individuals on that morning, and was clear, but about noon a left tension pneumo- 
thorax suddenly developed and despite aspiration the child died about two hours later. The 
next child had bilateral bronchopneumonia involving the right lower and middle lobes and 
the left lower lobe. There was severe pulmonary infection bilaterally, and bilateral empyema. 
The child died within thirty-six hours after admission, and post-mortem examination showed 
a bilateral confluent bronchopneumonia with multiple abscess formation, with bilateral 
empyema and turbid fluid in the pericardium, These pathologic findings will be reported in 
detail by our pathologist in the near future in our hospital bulletin. The pathogenesis of the 
pneumatoceles seemed to be an ulcerative bronchitis which went on to perforation and local- 
ized peribronchial abscess, and air escape by ball-valve action to form the parenchymal air 
spaces, The third child showed a small amount of fluid on the right side by x-ray, but died 
suddenly within two or three hours following x-ray, while being prepared for thoracentesis. 
At post-mortem, almost 900 ¢.c. of empyema fluid were recovered from the right chest, which 
shows the rapidity of formation of and excess quantity of fluid which one has to anticipate 
in these cases, 

In the remaining cases, the organism was generally sensitive only to Chloromycetin, 
or briefly to erythromycin. Cases 4 and 6 required emergency closed catheter drainage of 
the chest for tension pneumothorax with empyema. Case 5 developed large confluent pneumat- 
oceles which eventually resolved without drainage, on Chloromycetin therapy. The last case 


required both thoracotomy drainage of the empyema and secondary drainage of the infected 
pneumatocele before recovering. 


DR. GABRIEL SELEY, New York, N. Y.—I wish to thank the authors of this paper 
for again bringing to our attention this important subject. This disease is thought of as 
suppurative bronchopneumonia, as was emphasized by Dr. Neuhof years ago. The micro- 
organisms responsible are staphylococci or streptococci or even pneumococci. Operations 
now are limited to pleural complications, whereas at one time it was necessary to operate 
for lung abscess. These pleural complications are very frequent because of the nature 
of the disease, There is a necrotizing process and the lesions are peripherally located in 
many instances. Once the pleural complications are taken care of, the prognosis depends 
on the underlying pulmonary disease. We have used closed drainage very freely without 
Suction with a good-sized red rubber catheter with multiple holes in the catheter. The 
reason for the use of a red rubber catheter is that it can be visualized on the x-ray. 

If operation is decided upon it can be done under local anesthesia in the infant and, 
as a matter of fact, even under oxygen therapy. We have not employed suction with this 
type of closed drainage, and the only patients who have succumbed with this method of 
treatment were those in whom resection had been performed. The resection, if done at all, 
should be a limited one, combined with decortication, but any operation should be avoided, 
in addition to closed drainage, if possible. We do not use aspiration at all, with or without 
the use of antibiotics, because we feel that the relief is minimal and transient, it is painful 
for the infant, and may actually injure the lung, and the tendency toward mediastinal 
fixation is disturbed by multiple aspirations. We have not found it necessary to employ 
enzymes and, as a matter of fact, we advise against it. 


DR. G. M. BROWNRIGG, St. John’s, Newfoundland.—During the past five months 
we have encountered sixteen cases of staphylococcie pneumonia in children. In all cases 
that came to autopsy or to operation, the organism was identified as a penicillin-resistant 
staphylococcus. Fourteen patients ranged in age from 4 to 21 months, one was 6 years 
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of age, and one was a 15-year-old boy. There were six deaths. All came to autopsy and 
on post-mortem examination all were found to have, in addition to the pneumonie process, 
single or multiple lung abscesses with bronchopleural fistulas, 

In eleven of the sixteen cases the diagnosis was established and adequate treatment 
instituted. All eleven patients showed radiologic evidence of abscess formation which 
developed rapidly. Seven of the eleven patients developed bronchopleural fistula with 
empyema, and tension pneumothorax. Drainage was instituted promptly in seven of them; 
and six recovered; one died and came to autopsy. Four were treated with antibiotics 
alone and remain clinically well. All four to date, however, show residual translucent areas 
on x-ray examination. The over-all mortality was 31 per cent. In eleven cases in which 
diagnosis was established early and vigorous treatment instituted, there was one death. 

It is interesting to note in our series that in the patients who developed fistulas and 
in whom drainage was done, subsequent x-rays did not show persistent translucent areas. 
In those cases which did not rupture, translucent areas still remain in the x-rays. They 
have not been followed sufficiently long to know what is going to become of them. I would 
like to report that one patient in whom the organism was sensitive to erythromycin and 
Chloromycetin on admission, had cultures taken from the draining sinus, after recovery, just 
prior to discharge, which showed that the organisms were no longer sensitive to these drugs. 

From our experience we would like to support Dr. Bloomer’s plea for early recognition 
of these cases, for careful observation to detect the onset of empyema and more particularly 
tension pneumothorax, and for prompt and efficient drainage when these complications occur. 


DR. E. D. GAGNON, Montreal, Quebec.—We have had occasion over the past six 
years’ to treat forty-seven infants suffering from this condition, Seventy per cent of these 
patients had empyema and bronchopleural fistulas and all were treated with catheter suction 
plus antibiotic therapy. There were two deaths in this series, and the two deaths were 
attributed to septicemia, one with meningitis and the other with brain abscess. It was 
very interesting to us to note the frequency of loculation of the empyemas in these infants, 
and we found that in 50 per cent of the cases we had to insert a second catheter after a 
few days, one anteriorly and one posteriorly. With this mode of therapy the fistulas healed 
in all cases except one that required decortication and closure of the fistula. 

It was also interesting to see five cases with multiple lung abscesses underlying the 
empyema. These multiple lung abscesses healed without surgery, except for drainage of 
the empyema. I give this only as added proof that catheter and suction drainage is suc- 
cessful in treatment of this condition, but I would strongly advise two catheters instead of 
one, at the initial drainage, one anterior and one posteriorly. 


DR. DONALD MILLER, Burlington, Vt.—In the past four and a half years we 
have had experience with approximately 25 cases of empyema in infants and children, 
and the purpose of these comments is to point out the success we have had by using closed 
thoracotomy drainage and enzymatic debridement. 

Not all of these cases were proved to have staphylococcus infection, but in those cases 
where bacteriologic proof was lacking the clinical course was such as to justify this as 
a presumptive diagnosis. Treatment consisted of closed thoracotomy drainage done, in 
most instances, as soon as the presence of empyema was established. Enzymatic debride- 
ment with Varidase was used promptly and repeatedly in every case regardless of whether 
or not pneumothorax was present. Penicillin and streptomycin were instilled through the 
tube on alternate days. No difficulty was encountered in keeping the tube open. Febrile 
reactions to Varidase occurred, but none were sufficiently severe to cause alarm or deter 
subsequent use of Varidase if it was indicated. 

There were no deaths. Every patient now has what appears to be a normal chest 
x-ray except for 2 who still display small pneumatoceles which are slowly disappearing. In 
no case was surgery required. 


DR. RICHARD H. MEADE, Grand Rapids, Mich.—I should like to emphasize the fact 
that serious hemoptysis may occur in cases other than those of carcinoma and tuberculosis. 
Some fifteen years ago in Philadelphia, a young woman entered the Philadelphia General 
Hospital with massive hemorrhage. Some years before she was thought to have apical 
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tuberculosis and was treated accordingly. In the case of this patient, the x-rays showed a 
very small apical scar in the right lung; nothing else was found. The hemorrhage was so 
profuse that pneumothorax was induced and the lung was completely collapsed. The 
hemorrhage continued. She was given blood transfusious daily. It was assumed that she 
must be bleeding from the site at which she had had tuberculosis, 

Finally, in desperation, it was decided that something must be done surgically. She 
was bronchoscoped with great trepidation by our bronchoscopist and it was seen that the 
blood was coming from the right bronchus. It was not quite certain whether it was from 
the upper or lower lobe. At the operation the lung appeared completely normal except for 
the apical scar. A pneumonectomy was done, and the lung was studied closely and no 
evidence of disease could be found except for one very small area in the lower lobe, and 
microscopic examination revealed evidence of bronchiectasis. The patient recovered and 
had no further bleeding. 

I think this was a very unusual case, which corroborates the essayist’s statement in 
making one realize that sometimes hemoptysis cannot be explained before operative procedure 
is carried out. 


DR. LEO ELOESSER, San Francisco, Calif.—In the second slide Dr. Bloomer showed 
what looked like emphysematous bullae in the lung. I have seen similar annular shadows in 
metastatic staphylococcic pneumonia following staphylococcic bacteremia and osteomyelitis 
in children. Also, they seem to be not uncommon in pulmonary tuberculosis treated with 
streptomycin and Isoniazid. They do not persist, but disappear after a few weeks or months. 
I wonder whether Dr. Bloomer could offer an explanation of these annular shadows and the 
phenomena they represent. 


DR. LEWIS H. BOSHER, Richmond, Va.—I have one case to show which is rather 
interesting from the standpoint of pneumatocele. The patient was a 2-month-old Negro 
female child, who was admitted to the hospital with fever, septicemia, and metastatic 


abscesses of the lower leg. 

There were large round densities in both upper lung fields. The child was very sick 
at this point and was treated with penicillin and streptomycin. About two weeks later the 
density on the left side had been replaced by a very large tension cyst. The density on the 
right persisted. Treatment with antibiotics was continued and the child gradually improved. 
Approximately two months later the tension cyst on the left side still persisted, with clearing 
on the right. The child was discharged from the hospital since she had no respiratory 
embarrassment, and over the period of the next two months this cyst completely disappeared. 
We have a follow-up about two and a half years later and we believe the films are essentially 
normal. ‘ 

DR. GUSTAF E. LINDSKOG (Closing).—I should like to thank the various discussants 
for their contributions to this presentation, and also admit the fact that many of these series 
are much larger than our own. With respect to the question of getting positive cultures, 
the answer is very simple. We did not include in this presentation any case in which posi- 
tive cultures were not obtainable. So we did not have any special trick. There were some 
cases in which positive cultures were not obtained, but these are not included. 

We would like to offer in response to Dr. Eloesser’s question this tentative explanation 
for the pneumatocele; there is a valving tension effect produced by obstruction from the 
bronchial edema and exudates, and at the same time an interference with collateral ventilation 
mechanisms in the peripheral portion of the pneumonitie lung. These two factors, bronchial 
valving obstruction, and interference with collateral ventilation, set the stage for this very 
commonly associated phenomenon. 

We might summarize with re-emphasis of the fact that pneumatocele and emphysema 
are common complications in this disease. They are usually transient and quite reversible 
phenomena, but not always. Spontaneous pneumothorax can occur at any time and when the 
patient is clinically doing very well, even late in convalescence. 

Sound principles of surgical drainage of the empyema, as emphasized in the past by 
senior members of this Association, are not yet outmoded. They are still very important in 
the management of the staphylococcal empyema, 





MANAGEMENT OF MASSIVE HEMOPTYSIS, NOT DUE TO 
PULMONARY TUBERCULOSIS OR NEOPLASM 


J. L. EHRENHAFT, M.D., AND RopMAN E. Taser, M.D. (By INVITATION) 
: Iowa City, Iowa 


EMOPTYSIS is a symptom frequently encountered in diseases of the ear- 

diac and pulmonary systems. The bleeding may be slight in amount and 
only stain the sputum or expectorated purulent material. Sudden, severe 
hemoptysis is probably one of the most alarming things which may happen to 
a patient and occasionally, during a massive hemorrhage, death may result. 
This paper will be concerned only with the type of patients who have severe 
pulmonary bleeding which, if continued, would constitute an immediate threat 
to life. 

In a group of patients under our observation, hemoptysis frequently 
amounted to more than 500 e.e. during one episode. In some of the patients, 
there was no previous history of pulmonary disease and the bleeding was the 
initial symptom. Death may result either by drowning in aspirated blood 
or actually by exsanguination. We encountered 12 such patients during the 
last five years on the Surgical Service of the State University of Iowa Hos- 
pitals. Thoracotomy and pulmonary resections were performed to stop the 
bleeding from the pulmonary tract. Active pulmonary tuberculosis or pul- 
monary neoplasms were not etiological factors in this group. Frequently the 
erroneous diagnosis of a pulmonary neoplasm had been made prior to surgical 
exploration, in spite of the knowledge that hemoptysis in patients with a 
bronehogenie carcinoma is usually a late symptom. We observed severe 
hemoptysis only in patients with adenomas of the bronchus. These patients 
usually bled over a longer period of time and had other typical findings. We 
also did not inelude patients with generalized disease which might cause bleed- 
ing; neither did we include patients with primary cardiovascular diseases of 
congenital or aequired nature. Rather extensive reviews have been pub- 
lished in the recent literature quoting the incidence of hemoptysis as it has 
been observed in different disease entities.’ > * * ° The most frequent causes 
for hemoptysis are quoted to be bronchiectasis, pulmonary abscesses, and 
pulmonary tuberculosis. Acquired cardiae disease, as for instance mitral 
stenosis, may be the cause of hemoptysis of moderate degree, while congenital 
cardiovascular lesions very rarely produce pulmonary bleeding. 

All patients were considered to be in good health prior to the onset of the 
severe hemoptysis, with the exception of one, Case 5. This patient gave a his- 
tory of intermittent severe pulmonary bleeding over the past four years and 

From the Department of Surgery, Division of Thoracic Surgery, State University of 
Iowa College of Medicine, Iowa City, Iowa. 


Read at the Thirty-fifth Annual Meeting of The American Association for Thoracic 
Surgery at Atlantic City, New Jersey, April 24 to 26, 1955. 
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was known to have some localized bronchiectasis and pulmonary emphysema. 
Four additional patients in this group had experienced at least one previous 
episode of pulmonary bleeding. These were of varying degrees of severity. As has 
been mentioned by other authors,*® * the degree of hemoptysis bears no rela- 
tionship to the gravity of the underlying pulmonary disease. In each in- 
stance, the underlying primary cause, itself, was not a threat to life except 
for the production of the massive bleeding. This ean be illustrated by the 
pathologie findings in this group of patients. Bronchiectasis of mild degree 
was demonstrated in 2 patients, broncholithiasis, or caleified peribronchial 
lymph nodes, in 6 other patients. No specific cause for the massive bleeding 
could be found in the remaining 4 eases (Table I). 


Fig. 1.—Case 12. Chest roentgenogram showing aspiration pneumonitis in right lower lung 
field. Bronchoscopy localized the source of bleeding in the right upper lobe. 

The main preoperative problem is the exact localization of the site of 
hemorrhage. Occasionally, patients will be able to state from which lung they 
believe the bleeding arises. This was the ease in one-half of our patients. A 
vague sensation of discomfort or pain may be present. Splinting of the in- 
volved side may be noted. Physical findings may be helpful but are also mis- 
leading due to the involvement of other portions of the lungs by aspirated 
blood. Roentgenograms of the chest very frequently will help in localization 
as to which lung is the source of the hemorrhage, but may be misleading in 
the localization by lobes or pulmonary segments (Fig. 1.). The visualization 
of calcific peribronchial nodes in, the chest roentgenogram appeared to us to 
be very significant.’° Planogrants and roentgenograms in different positions 
of rotation are helpful in the demonstration of the anatomical relationship of 
the ealeifie masses or peribronchial nodes to the bronchial tree (Fig. 2). 
Bronchography may at times be valuable but usually is of limited usefulness 
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A. B 


Fig. 2.—A, Chest roentgenogram andl B, planogram demonstrating the presence of calci- 
fied peribronchial lymph nodes and_ broncholiths. The latter were not plainly visualized 
on the posteroanterior chest roentgenogram. 





A. B. 


Fig. 3.—Case 1. A, Chest roentgenogram demonstrating some infiltrate in left mid-lung 
field. B, Bronchogram demonstrating blockage of bronchus leading to the anterior pectoral 
segment which was the site of hemorrhage. 





during the active phase of bleeding® (Fig. 3). It is not only difficult but also 
may be misleading due to the blockage of different portions of the tracheo- 
bronchial tree by aspirated blood. Demonstration of bronchiectatie changes 
by Lipiodol instillation during quiescent periods is of the greatest impor- 
tanee? ®° (Fig. 4). 

In our opinion, the most valuable procedure which must be carried out 
in all patients with hemoptysis is bronchoscopy.’ * °° This investigation 
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must be done during the time of active bleeding. The source of bleeding may 
not be visualized directly but at least it will be possible to determine the lobar 
or occasionally the segmental bronchus from which the blood is coming. This 
procedure must be done with the greatest care. Removal by suction of all 
endobronchial clots is essential. The visualization of fresh blood coming from 
a bronchial orifice under these circumstances can then be taken as certain and 
the proper localization of the source of hemorrhage. Facilities for immediate 
thoracotomy should be available at that time. Reactivation of severe bleeding 
has occurred in some of our patients necessitating emergency pulmonary re- 
section as a lifesaving procedure. A delay in earrying out bronchoscopy until 
bleeding has stopped may not be possible and also is undesirable. The oppor- 
tunity to localize the site of hemorrhage may have passed by that time. 

We believe an episode of massive hemoptysis is a definite indication for 
exploratory thoracotomy. As soon as all possible and indicated diagnostic 
procedures have been completed in an attempt to localize the site of hemor- 
rhage, surgical exploration should be performed." * ® * 1° Lobar and, if pos- 
sible, segmental localization is certainly desirable but exploration should not 
be withheld if the side from which the bleeding arises has been demonstrated. 
Prolonged observation in hopes that a massive hemoptysis may stop usually 
leads to further difficulties. Frequently the patients may show some redue- 
tion of the amount of hemorrhage only to resume severe bleeding at unex- 
pected moments. Invariably, the patients develop extensive aspiration pneu- 
monitis, atelectasis, and later pulmonary infections. This may happen in 
spite of all efforts to prevent aspiration into the opposite bronchial tree and 
even with the best possible measures to protect the noninvolved pulmonary 
tissue. Reduction of functioning lung tissue further decreases the patient’s 
chances for survival during, or recovery after, surgical intervention. 

Protection of the contralateral bronchial tree from aspiration of blood 
is most important. Positioning the patient to promote adequate drainage 
may be of value. Mild sedation to promote rest but not enough to reduce the 
cough reflex is advisable. Other forms of conservative treatment, in an at- 
tempt to reduce the pulmonary bleeding, are in our opinion not indicated in 
this group of patients. Temporary or permanent collapse procedures of one 
type or another may be of value in patients with pulmonary tuberculosis in 
whom immediate resection is not advisable. In the latter situation, one is 
usually dealing with pulmonary arterial bleeding arising in parenchymal 
cavitary lesions while in the group of patients under discussion little benefit 
can be expected by collapse therapy since the source of bleeding is of bron- 
chial artery origin.‘ 

The operative management of those patients requires extremely close co- 
operation between the anesthetist and surgeon. (ood anesthetic management 
during the surgical procedure is absolutely essential. Occasionally patients 
have had to be transported to the operating room with a bronchoscope lying 
within the trachea to assure an open airway. Endotracheal intubation under 
topical anesthesia should be rapidly performed in this situation, preferably 
while the patient is still awake. Occasionally, intubation of the controlateral 
main bronchus is indicated to assure prevention of aspiration of blood into 
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the noninvolved lung. The head of the operating table should always be 
lowered to promote adequate drainage and to facilitate tracheal toilet. Ade- 
quate restoration of blood volume by blood transfusions, started prior to 
operation, must be continued during the surgieal procedure. At the time of 
exploration, evaluation of the pulmonary lesion may be difficult and confus- 
ing. Aspirated blood may produce areas of atelectasis and obstructive em- 
physema which involve pulmonary segments or entire lobes. Exploration of 


A, B. 

Fig. 5.—Case 7. A, Chest roentgenogram demonstrating calcific peribronchial lymph 
node in area of left main bronchus. B, Bronchograms demonstrating calcific peribronchial 
lymph node protruding into lumen of left main-stem bronchus. 

(Fig. 5, C on following page.) 


the bronchial tree may demonstrate the calcific peribronchial nodes which are 
so frequently the cause for this type of bleeding.*° To make a decision as to 
the extent of resection necessary, by exploration alone, is often very difficult. 
The preoperative bronchoscopic indication of the site of bleeding will give 
additional assurance to the surgeon and it will also help in the decision as to 
the extent of resection to be earried out. Lung parenchyma showing atelee- 
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tasis or obstructive emphysema due to aspiration should never be resected on 
the basis of these findings alone. One should always be guided by the posi- 
tion and relation to bronchi of the calcific peribronchial nodes and the preop- 
erative localization of the bleeding. In one of the patients, it was possible 
to enucleate a ealcifie peribronchial node which was embedded within the 
membranous portion of the left main-stem bronchus without performing pul- 
monary resection (Fig. 5). In patients in whom areas of bronchiectasis have 


Fig. 5,C.—Operative photograph demonstrating a calcific peribronchial node embedded in the 

membranous portion of left main-stem bronchus. 
been demonstrated, resection of only the involved lobes‘or segments should 
be performed. In the group of patients in whom no cause for the bleeding 
could be found at the time of thoracotomy, one has to rely entirely upon the 
preoperative localization of the site of bleeding. Occasionally more extensive 
removal of pulmonary tissue than was anticipated may be required. Peri- 
arterial fibrosis, scarring, and adherence of calcific nodes to bronehi and pul- 
monary vessels may make dissection tedious and difficult. In 2 of our patients 
(Cases 3 and 5), pneumonectomy became necessary due to this type of tech- 
nical difficulty. 

Provided that the preoperative localization of the site of bleeding has 
been accurate and this area has been resected, the postoperative convalescence 
should be uneventful. Intensive antibiotic therapy throughout the convales- 
eent period has been helpful in controlling pneumonitis secondary to aspira- 
tion atelectasis. There have been no significant morbidity and no mortality 
in this group of 12 patients. Recent communications from each of these 
patients have indicated that there have been no further bleeding episodes. 
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In spite of extensive dissection and pathologie investigation of the ex- 
cised pulmonary tissue, the exact point of bleeding and the bleeding vessel 
have rarely been demonstrated. Special examinations including plastie bron- 
chovaseular cast injection preparations, serial celloidin sections, and exten- 
sive examination of the bronchial walls under a dissecting microscope have 
failed to identify the lesion. Roentgenograms of the excised pulmonary tissue 
may be of value in demonstrating oceult peribronchial calcifications which 
could not be seen on routine chest roentgenograms and could not be identified 
by palpation in the excised specimen (Fig. 6). 
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SUMMARY 

The problem of the management of massive life-threatening hemoptysis 
due to nonmalignant and nontuberculous disease has been presented. In our 
opinion, massive hemoptysis constitutes an indication for thoracotomy as soon 
as localization of the bleeding site has been established. Preoperative diag- 
nostic procedures for localization of the site of hemorrhage are described. 
Bronchoscopy during an episode of bleeding is essential. Information gained 
by this investigation will guide the rational surgical management to a great 
extent and prevent unnecessary sacrifice of pulmonary tissue inasmuch as 
operative findings in themselves are often misleading. Broncholithiasis or 
calcific peribronchial lymph nodes were found to be one of the more fre- 
quent causes of massive pulmonary bleeding. Resection therapy in the treat- 
ment of these patients has resulted in a low morbidity rate and no mortality. 
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DISCUSSION 


DR. RICHARD H. MEADE, Grand Rapids, Mich.—I have been interested in the re- 
port of the successful culture of organisms in these cases. In my own experience, in the 
three hospitals in which I work in Grand Rapids, they are never able to isolate organisms, 
as in all cases antibiotics have been used. I should like to ask the essayist if he has 
any special method whereby he is able to obtain these positive cultures. 


DR. FELIX A. HUGHES, Jr., Memphis, Tenn.—A rare cause of life-endangering 
hemorrhage is aspergillosis. 

A 56-year-old Negro had frequent severe hemoptysis. Chest x-ray showed an air 
crescent about a density, reputed to be diagnostic of an aspergilloma. Lobectomy was 
performed with a cure for eight months now. A slide shows the gross lesion demonstrat- 
ing a black mass of mycelia in a large dilated bronchus. The next slide is a low-power 
photomicrograph showing extension into the smaller dilated bronchi, and the last one is 
a Gridley stain showing an Aspergillus spore head. The diagnosis may be made by the 
bacteriologist, and lobectomy is the present treatment of choice. 


DR. CLIFFORD F. STOREY, Portsmouth, Va.—I would also like to call attention 
to a rather unusual cause of fatal pulmonary hemorrhage. I recently had under my care, 
within a month’s time, two patients whose histories are so nearly identical that I think 
I can discuss them together. One was a 31-year-old former Wave, the mother of six young 
children, who had been apparently well until three weeks prior to.admission to the hos- 
pital. At this time she began to have lassitude, a low-grade fever, and repeated small 
hemoptyses. The other patient was a 24-year-old man and his illness also began with 
hemoptysis, which had started in small amounts three weeks before admission. At the 
time of their admission to the hospital both these patients were acutely ill with high 
fever, marked dyspnea and they were raising large quantities of blood. 

A chest roentgenogram showed extensive involvement of all lobes of both lungs with 
widespread miliary and nodular lesions; in the apex of the right upper lobe a large rounded 
confluent lesion can be seen. The nature of these lesions remained in doubt until they 
were studied histologically after post-mortem examination. This particular x-ray is that 
of the 31-year-old woman. The appearance of the young sailor’s x-ray was exactly the 
same except that he had no confluent apical lesion. 

A color photomicrograph showed the alveoli filled with blood. The difference between 
this histologic section and that from a patient who died of ordinary pulmonary hemor- 
rhage is that the alveolar walls are intact in the latter instance whereas in this case the 
alveolar walls were largely destroyed. In two or three areas necrotizing arteritis were 
noted. 

Both these patients either were exsanguinated or suffocated as a result of profuse 
pulmonary hemorrhage. Each died within twenty-four hours of admission to the hos- 
pital. The woman died while a bronchoscope was being obtained, the plan having been to 
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do an emergency bronchoscopy followed by a pulmonary resection as soon as the site of 
bleeding could be determined. The second patient was taken to the bronchoscopy room 
but his hemorrhage was so profuse that it was necessary to perform an emergency tra- 
cheotomy in order to carry on aspiration so that he would not drown in his own blood. 
We could not keep ahead of the bleeding, however, and this patient also succumbed. 

A complete post-mortem examination was done in each of these cases and thorough 
study of the autopsy material showed the classic findings of Wegener’s granulomatosis. 
This disease is characterized by three cardinal findings: the first consists of granulomatous 
lesions which may involve any or all parts of the respiratory tract, both upper and lower, 
from the nasal mucous membranes to the alveoli and including the pharynx, larynx, 
trachea, bronchi, bronchio'es, and pulmonary parenchyma. The second classic feature 
is necrotizing vasculitis involving the smaller arteries and veins in the lungs, kidneys, and 
various other parenchymatous organs. The third cardinal manifestation is a necrotizing 
glomerulitis. This disease appears to be almost invariably fatal and the patients who do 
not die of hemorrhage most frequently die as the result of renal failure. Wegener’s gran- 
ulomatosis bears considerable resemblance to periarteritis nodosa but there are certain 
features which distinguish one from the other and most pathologists believe that they 
represent two distinct entities. The cause of this disease is unknown but the prevailing 
opinion is that it is due to some type of hypersensitivity phenomenon. The pulmonary 
lesions in these cases are invariably bilateral and surgery obviously has nothing to offer 
patients with this disorder. 


DR. GABRIEL SELEY, New York, N. Y.—I would like to ask the essayists three 
questions: first, what was the extent of the resection in each of the patients in the bron- 
cholithiasis group; second, did any of these patients give a history of expectoration of 
stones and, third, have they had any experience or success with bronchoscopic removal 
of these stones? 


DR. HARRY R. DECKER, Pittsburgh, Pa.—About 20 years ago I had occasion to 
take care of a man 32 years of age who had been in perfect health. He was working as a 
baker and had had a fall against the sharp edge of a carrier, striking the right side of his 
chest. He developed immediate hemoptysis and was hospitalized. He continued to have 
frequent small hemorrhages. Rest and sedatives did not control them, and he was not 
responding adequately to transfusions, so we planned what was thought to be a conserva- 
tive operation, a phrenic crush. Just as we were about to take him to the operating room 
he had a massive hemorrhage of about 500 ¢.c. We proceeded with the phrenic crush 
operation. I might say that efforts had been made to produce an artificial pneumothorax 
but not too successfully, since there were adhesions at the base which prevented an 
effective collapse. He got through the operation, which was a minor procedure, success- 
fully. The major source of bleeding was controlled. Within a year or so he developed 
what was apparently infiltration in the lower right lobe at the site of the original lesion. 
One positive sputum for tuberculosis was obtained. We felt at that time, before the days 
of successful pulmonary resection, that a plombage operation would be of some merit in 
controlling this condition. We did another phrenic crush operation because there was some 
movement of the diaphragm, and then inserted about 500 Gm. of paraffin. 

The subsequent history is interesting. Whatever lesion he had, whether tuberculous 
or not (but presumably so because there had been one positive sputum) was controlled. 
He went to visit relatives in Germany in the year 1939 and did not get out of Germany. 
He was drafted into the German army in spite of his history and in spite of carrying a 
500 Gm. pack of paraffin. He got through the war working in a labor battalion without 
any upset. I saw him as recently as two months ago, in good health and doing eight 
hours’ work in a Pittsburgh mill. 


DR. JOHN F. HIGGINSON, Portland, Ore.—In the past seven years we have had 
occasion to see a total of 90 patients with unexplained hemoptysis varying from several 
teaspoonfuls to several cupfuls. Fifty-nine of these patients were seen at the Veterans 
Hospital and 31 were private patients. It is interesting that 5 of these patients had 
hypertensive vascular disease, but we did not know whether or not this is significant. 
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There was no evidence of tuberculosis, neoplasm, bronchiectasis, or cardiac disease in any 
of these patients, but some did have clinical evidence of some degree of pulmonary 
emphysema. 

All the patients were bronchoscoped. Many had bronchography in addition. On 
oceasion, bronchoscopy is surprisingly disappointing. The patient may be raising blood 
while topical anesthesia is induced, but upon bronchoscopy no evidence of blood can 
be found or seen even with coughing efforts on the part of the patient. In the one case 
that came to surgery in this group of 90, the source of the continued massive bleeding 
could not be found in the removed right upper lobe even though blood had been seen 
pouring from the orifice immediately before operation. The patient was apparently cured 
by the surgery. We have thought and still think that most of these otherwise unex- 
plained hemorrhages are the result of rupture of small blebs or bullae not radiographically 
visible on ordinary chest x-rays. 


DR. KARL P. KLASSEN, Columbus, Ohio.—Recently 3 patients have come under our 
observation who had massive pulmonary hemorrhage on the basis of unilateral complete 
thrombosis of the superior and inferior pulmonary veins. The first was a patient with a 
mediastinal granuloma caused by actinomycosis. He had extensive venous return from 
the lung through the bronchial and pleural veins. This patient died due to massive blood 
loss immediately following a pneumonectomy. The second patient had a similar condi- 
tion; however, the causative agent of this lymphadenopathy could not be demonstrated. 
This woman had a pneumonectomy and has been well since that time. In the third pa- 
tient, we were able to demonstrate the complete thrombosis of the right pu!monary veins 
by preoperative angiocardiography. We considered performing an anastomosis between 
the left atrium and the thrombosed pulmonary veins; however, technically this could not 
be accomplished. Such procedure probably would reduce the venous pressure sufficiently 
to prevent future hemorrhages. We hope to be able to perform this procedure when such 
an opportunity presents itself in the future. 

DR. CLARENCE CRAFOORD, Stockho'm, Sweden.—In cases of the type presented 
in this paper, as in all cases where there is a risk of ‘‘spilling over’’ from the diseased to 
the nonaffected side, the use of a double-barrelled catheter is, in our opinion, the only 
safe means to avoid complications. We consider the one constructed by Carlens to be by 
far the best. If necessary, adequate ventilation and anesthesia can be provided for 
through the part of the double-barrelled tube that leads to the nonaffected side, and con- 
tinuous suction can be carried out on the diseased side. We now use the Carlens tube as 
an anesthetic tube routinely in all all cases of resection for tuberculosis and have had 
very gratifying results in several hundred cases. 

DR. DAVID H. WATERMAN, Knoxville, Tenn.—I wish to report another case of 
massive hemorrhage occurring in a middle-aged woman some 12 years ago. She had com- 
pletely negative x-ray findings until we detected a small area of rib erosion laterally. 
On exploration, we found osteomyelitis of the rib with a sharp-pointed sequestrum lacer- 
ating the lung, which caused the severe bleeding—certainly an unusual cause of hemoptysis. 

As has been pointed out, bronchoscopy should be done while the patient is bleeding. 
There is a question about this in the minds of many of our bronchoscopists, who feel that 
bleeding is a contraindication to bronchoscopy. Actually it is a very strong indication. 
The risk of bronchoscopy is negligible; we have had no deaths in several hundred patients 
bronchoscoped while bleeding, and only two deaths in our entire series of some 10,000 
bronchoscopies. 

DR. ALFRED GOLDMAN, Beverly Hills, Calif.—It seemed to me as I listened to 
the essayists’ excellent discussion, that thé problem concerns the indications for operation 
in massive hemoptysis. It is not only probable that we must try to identify the bleeding 
source but also to consider whether indication for thoracotomy and possible pulmonary 
resection exists. I shou!d like to speak for a moment about the possible indications and 
nonindications for operation in broncholithiasis. We have seen probably 40 or 50 patients 
with broncholithiasis with one or more hemorrhages. Of the entire group, we have 
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operated on only 3 or 4. Some of the patients that we have been following for many 
years without operative intervention have had one or more massive hemoptyses at the 
onset. The bleeding may cease and not recur for many years. This cessation of hemopty- 
sis is most likely in the great majority of patients. But in a few the bleeding is alarm- 
ing and persistent; these form our operative group. If the bleeding persists over several 
days and does not stop with rest, antibiotics, and sedation, we are prone to consider emer- 
gency thoracotomy or resection even though the visible radiologic lesion is no more than 
calcification (broncholithiasis). Emergency thoracotomy is also preceded by bronchoscopic 
tracheobronchial toilet under Pentothal anesthesia, with a careful search for segmental, 
lobar, stem bronchus, or tracheal sites of origin of the hemoptysis. 

In one of our patients who had an alarming continuous hemorrhage of one week’s 
duration, the right lung was determined, by bronchoscopy, to be the source of bleeding, 
but the x-ray films of the chest failed to disclose calcification. We were dismayed that 
careful search by the pathologist of the entire right lung, which had been removed as an 
emergency measure, did not reveal a definite bleeding point although the bronchial tree 
was clogged with blood clot, giving the same appearance as the specimen shown by Dr. 
Taber. Fortunately for us, this young mother recovered from her emergency right pneu- 
monectomy and has since borne two children, without another episode of hemoptysis. 


DR. G. A. DODDS, Fargo, N. D.—I arise merely to point out that massive hemoptysis 
may be a manifestation of systemic disease, as exemplified by a recent patient of mine, 
a woman aged 55, who presented with a massive pulmonary hemorrhage which was finally 
localized to the anterior segment of the left upper lobe. This segment was resected. 
Frozen sections at the time showed nothing to account for the pulmonary hemorrhage. The 
final sections showed that this was periarteritis nodosa, the pulmonary hemorrhage being 
the presenting symptom of a systemic disease. I think the point should be made that re- 
section in massive hemoptysis should be of limited extent where the cause is not readily 
apparent as one may be dealing with the manifestations of a systemic disease and may 
needlessly sacrifice lung tissue. 


DR. JAMES DAILEY, Houston, Texas.—Unexplained hemoptysis is a serious and 
disturbing condition. I have seen a number of cases in the past five or six years in which 
all attempts to find the cause of the bleeding have failed. Bronchoscopy and bronchogram 
studies were noncontributory, and the only significant finding in all patients observed was 
transient or intermittent hypertension. Dr. Higginson mentioned hypertension in some of 
his cases. I wonder if any others have considered the possibility of a transient hyperten- 
sion causing the bleeding in these cases. Some patients will have a systolie blood pres- 
sure of 170 or 180, and a diastolic pressure of 100 or more; then maybe a week or so 
later the pressure will be normal. It seems to fluctuate in association with the bleeding 
episodes. The pressure in the bronchial arteries is naturally systemic, and often broncho- 
scopic examination will reveal small arterioles waving around like angleworms in the 
mucosa. It is conceivable that in the presence of atheromatous change and a sudden in- 
crease in pressure, one of these could rupture. 


DR. J. L. EHRENHAFT (Closing).—I should like to thank all the discussers. I 
would like to point out again that the patients presented were those who have had massive 
bleeding and presented true emergencies. We believe that finding the site of bleeding 
at the time of exploration without having knowledge by preoperative localization of the 
site is extremely difficult. We have felt that every effort must be made to localize the 
area of hemorrhage as previously outlined. 

We have not used the double lumen catheter mentioned by Dr. Crafoord but we have 
used intubation of the left or right main bronchus as it might be indicated. To answer 
Dr. Seley’s question, we encountered 6 patients with broncholithiasis in this group. Of 
those, two had right lower lobectomies, one a left lower lobectomy, one patient a pneu- 
monectomy, one patient a segmental resection of the lingula only, and in one patient the 
calcific node eroding into the left main bronchus was removed without necessitating pul- 
monary resection. 





THE SIGNIFICANCE OF THE ANTERIOR SEGMENT 
IN BRONCHIECTASIS 
RicHarp H. OvERHOLT, M.D.,* AND WILFORD B. NEPTUNE, M.D.** (By INVITATION ) 
Boston, Mass. 


[‘ THE evaluation and therapy of pulmonary disease, the possibility of an 
abnormal anterior segment should not escape attention. In tumor, abscess, 
eyst, or other lesions which alter the density of the segment, roentgenographic 
evidence is rarely overlooked. However, in bronchial disease, with negative find- 
ings on fluoroscopy and routine chest examination, errors in discovery are more 
frequent. In tuberculosis, the anterior segment is the least frequently involved 
of the upper lobe segments. In bronchiectasis, segments in the basal or mid- 
position attract attention because they are the chief offenders. Consequently, 
most bronchographie techniques are designed primarily to fill the basilar seg- 
ments, the middle lobe and lingula, with acceptance of an inadequate upper lobe 
pattern. This is unfortunate since our experience with more than 1,450 cases 
of bronchiectasis indicates that at least 8 per cent have disease in the anterior 
segment. In several patients with definite symptoms, this has been the only 
segment involved. 

We have long been impressed with a peculiarity of bronchiectasis in that 
the amount of disease as demonstrated bronchographiecally is not always an 
index of the severity of symptoms produced. Paradoxically, rather extensive 
bronchiectasis does not necessarily produce symptoms, while minimal changes, 
associated with loss of ciliary action of the bronchial mucosa, frequently may 
produce distressing symptoms.’ 

An explanation for this inconsistency is quite likely to be found in the 
relationship of the position assumed by the involved segment. Dependency 
of the dilated bronchus has more influence on clinical behavior than the extent 
of structural alteration. Any abnormal segment or subsegment which escapes 
detection at bronchography and at surgical exploration may contribute to 
treatment failure or half-cure. Unless some of the instillation of contrast 
medium is done with the patient in the lateral recumbent and prone positions, 
the upper anterior quadrants often are poorly demonstrated. 

A complete mapping of all segments as a preliminary step in evaluating 
any bronchiectatie patient for surgery is obviously important. On rare ocea- 
sions, the anterior segment may be the only abnormal area (Fig. 1) ; however, 
the most frequent finding will be middle-lobe disease in combination with in- 
volvement of the anterior segment (Fig. 2). In these cases, the anterior seg- 
ment or, in particular, the inferior subsegment usually passes forward and 
downward with the distal portion being in a dependent position similar to the 


Read at the Thirty-fifth Annual Meeting of The American Association for Thoracic 
Surgery at Atlantic City, New Jersey, April 24 to 26, 1955. 
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middle-lobe segments. Clockwise rotation of the anterior segment following 
resection of the middle lobe, lingula, or basal segments brings it into a de- 
pendent position. Minimal, pre-existing abnormality is then likely to become 
a process of pathologic significance. Failure of adequate preoperative evalua- 
tion may deny these patients a chance for cure or it may necessitate future 
surgery to alleviate persistent symptoms. 


We have observed patients in whom failure to recognize disease in the 
anterior segment has resulted in persistence of symptoms after incomplete 
surgery. Unfortunately, in the past, this has occurred among patients handled 
initially by us as well as others. The following 2 cases illustrate some of the 
problems associated with initial oversight : 


CASE 1.—A. M., an 18-year-old white woman, was first examined on Oct. 1, 1945. At 
this time she complained of repeated bouts of pneumonia, right chest pain, hemoptysis, cough, 
and the production of purulent sputum which had been progressive for five years. Physical 
examination revealed decreased excursion and coarse rales over the right lower lung field. 

Bronchography revealed a normal left lung and extensive saccular bronchiectasis of 
the right basilar segments. There were minimal changes in the middle lobe (Fig. 3, 4). 

Surgery was advised and basilar segmental resection of the right lower lobe was per- 
formed in November, 1945. At the time of exploration, the upper and middle lobes and 
superior segment were found to be normal to inspection and palpation, and they inflated 
and deflated evenly and promptly. Therefore, the extent of the resection was limited to 
the basal group. 

Following surgery, the patient did quite well and was greatly improved, yet a slight 
productive cough persisted. Two years later, she again developed an increase in cough 
with production of more sputum and frequent upper respiratory infections. A repeat 
bronchography was done in May, 1948, and definite bronchiectasis of the middle lobe and 
superior segment of the lower lobe was demonstrated (Fig. 3, B). 

In July, 1948, the middle lobe and remaining superior segment of the lower lobe were 
amputated by carrying the resection through the intermediate bronchus. Again the patient 
made an excellent recovery and was improved until February, 1954 (six years later), when 
she developed an extremely irritating cough which was intractable to all medical therapy. 

Repeat bronchograms again revealed a normal left lung, but the anterior segment of the 
right upper lobe, which was now rotated clockwise to occupy the posterior inferior portion 
of the right hemithorax, was the site of extensive tubular and saccular bronchiectasis 
(Fig. 3, C). We learned from a review of previous bronchograms that the anterior segment 
had not been filled at that time. In April, 1954, the anterior segment was resected. The 
patient states that she is now free of all symptoms for the first time since the onset of her 
difficulty in 1940. 


CASE 2.—N. B., a 34-year-old white woman, was first seen on May 12, 1954. She had a 
history of hemoptysis, cough, and the production of purulent sputum since 1938. In 1945 
she had had a resection of the right middie lobe and basilar segments of the right lower 
lobe in another hospital. Following surgery, cough and purulent sputum persisted. There 
were occasional attacks of hemoptysis. By x-ray the right diaphragm was very high and 
the lung field largely obscured. Laminography demonstrated multiple cavitary areas in 
the mid-portion of the right lung field. A repeat bronchogram revealed extensive 
bronchiectasis of the lingula and left basal group. This was essentially the pattern of the 
disease on the left as found in the 1945 bronchograms. On the right side there was an 
absence of middle and basal segments, with marked crowding and reduction in the volume 
of the superior segment. There was cavitation in the upper lobe. Interpretation as to the 
extent of the destructive process and an appraisal of functional capacity of any remain- 
ing segments on the right was difficult due to the intense pleural reaction, the distorted 
bronchial pattern and parenchymal cavitation (Fig. 4, B and C). 
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Fig. 4, A and C. 
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A review of the bronchograms in 1945 revealed extensive bronchiectasis of the right 
lower lobe with incomplete visualization of the remaining lung fields due to the fact that the 
study was based upon spot-film technique (Fig. 4, 4). 

In May, 1954, after right exploratory thoracotomy and decortication, the residual superior 
segment of the lower lobe was found to be in good condition. The anterior and posterior 
segments of the upper lobe, however, contained a large abscess cavity with surrounding 
induration. The apical segment was emphysematous and trapped air. Since there was 
such extensive involvement of the entire upper lobe, this lobe was resected. The remain- 
ing superior segment of the lower lobe filled the remaining thoracie space well. 

The patient made an excellent recovery and is now free of symptoms (Fig. 4, D). 


TECHNIQUE 

Technically, the right or left anterior segment can be removed individually 
or in combination with adjoining segments about as easily as any of the other 
16 segments. When an anterior segment or a subsegment of it and the middle 
lobe are involved (the most common combination), the minor fissure, if present, 
is usually fused by the inflammatory process. Both lobe and segment can be 
enucleated together with greater facility and safety than by resection of the 
middle lobe alone. The same applies to involvement of the lingula and the 
inferior subsegment of the anterior or the entire anterior segment on the left 
side. Both segments can be removed together with greater ease and safety 
than by resection of the lingula alone if both are diseased. As in all types of 
pulmonary resection, the entire lung should be completely mobilized. This per- 
mits better visualization, palpation, and finger-and-thumb control of the strue- 
tures of the hilum. 

The technique that we have found useful in the combined enucleation of 
the middle lobe and anterior segment or the lingula and anterior segment is 
as follows: 

1. The middle lobe is detached at its hilum without disturbing its anchorage 
to the upper lobe. The distal cut end of the bronchus is held with an Allis 
foreeps which is used for gentle traction (Fig. 5). 

2. The inferior surface of the superior vein is dissected. Usually, small tribu- 
taries require ligation (posterior and anterior interlobar veins) (Fig. 5 
insert). 

3. The visceral pleura at the base of the great fissure and at the apex of the 
middle lobe is divided. If lymph nodes are present, they should be re- 
moved. This bares the pulmonary artery near the take-off of the superior 
segment and recurrent vessels. The anterior segmental artery is slightly 
higher and anterior to the segmental bronchus. 

. The left hand is inserted beneath the lung to hold the middle lobe and seg- 
ment. The left thumb or right forefinger locates the segmental bronchus. 
With gentle traction on the segment and slight pressure between finger and 
thumb, it is an easy matter to palpate the anterior segmental bronchus. 
Sharp dissection with scissors is used and a 1 em. length of it is cleared. The 
bronchus is then divided. The artery immediately comes into view and ean 
be likewise treated (Fig. 6). 

Attention is next given to the vein. Gentle traction on the divided bronchus 
and artery in a downward and anterior direction will aid in finding branches 

















Fig. 5.—Early stage of dissection of anterior segmental hilum when this segment and the 
middle lobe both require resection. The structures of the middle-lobe hilum have been divided. 
This lobe is left attached to the undersurface of the anterior segment and serves for traction. 
The pleural reflexion at the base of the great fissure is divided and segmental arteries and 
branches of the anterior segment exposed. The insert shows the position of small inter- 
lobar veins that are frequently encountered. The superior pulmonary vein should be identified 
early in dissection. 


Fig. 6.——After the anterior segmental bronchus has been divided, traction upon it 
facilitates exposure of the segmental artery. Note that the stump of the anterior branchus 
is between the main pulmonary artery and the posterior ascending artery. 
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Fig. 7.—After ligation of the anterior segmental artery, the superior vein and its branches 
from the anterior segment come into better view. 


ANT. SEG.A, 
ANT. SEG, BR. 
M.L. BR. 


Fig. 8.—The intersegmental plane is dissected with the finger. The middle lobe and 
anterior segment are held in the palm of the hand. A forceps on the severed bronchus is 
used to hold the segment in approximately its original position. If the normal relationship 
between the segment to be removed and the adjacent healthy segment is maintained, the 
index finger will more easily find the proper cleavage plane between them. The finger is gently 
pushed through to the pleural surface in several directions which form tunnels between seg- 
ments. The pleura is then opened where the finger tip surfaces. The spaces between the 
tunnels can be readily joined by expression between thumb and forefinger. Intercommunicat- 
ing veins create slight resistance which leads to their identification. They should be _ indi- 
vidually ligated. 
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of the superior vein, which drains the anterior segment, as they are placed on 
slight tension. They are quickly disposed of. We have found it helpful to 
use ligatures on the vessels on the specimen side for traction. Those on the 
veins serve as guides to the intersegmental plane (Fig. 7). 

The lung is inflated and the clamp on the anterior segmental bronchus is 
held in such a manner that the anterior segment and the middle lobe (now 
attached by only the intersegmental surface) assume their normal anatomical 
position. The index finger of the left hand is slipped above the bronchus and 
divided veins and gently pushed through to the visceral pleural surface (Fig. 
8). The finger follows the path of least resistance and finds the proper 
plane. This maneuver is repeated two or three times in different directions 
so that tunnels are formed in the area of the intersegmental plane. With 
thumb and forefinger, the intervening parenchymal tissue is pressed together. 
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Fig. 9.—Final stage of the combined resection of the middle lobe and the anterior seg- 
ment with only a small section of pleura still attached anteriorly. The denuded surfaces of 
the posterior and apical segments and the usual appearance of the preserved interlobar vein 
are shown. 


Soon, the adjoined segments melt down to a few thin strands of tissue, some 
of which are intereommunicating veins. These are ligated before they are 
torn or divided (Fig. 9). 

. In most instances, the denuded surface of the posterior and apical segments 
is automatically covered by the visceral surface of the expanded lower lobe 
which brings the visceral surface of the major fissure into contact. In the 
event of clockwise expansion and rotation of the apical segment, due to 
marked contraction of the anterior segment, the denuded surface may be 
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half-moon or wedge shaped. If so, the edges can be fastened together to 
give a complete visceral pleural covering to the remaining two segments 
of the upper lobe. 
For the single enucleation of the anterior segment, these technical 
steps are usually followed: 
1. The great fissure is developed. It is not necessary to pay any attention to 
the minor fissure at this point. 
The pulmonary artery is cleared of lymph nodes. The posterior interlobar 
vein is divided, if present. The superior and posterior ascending segmental 
arteries are identified. 
The left hand holds the middle lobe and the fingers are passed in front of 
the anterior segment. The bronchus is palpated and dissected. 
The anterior segmental artery and veins are ligated and divided. Traction 
is made on the divided bronchus to return the segment to its normal position. 
After inflation of the lung, an incomplete or absent minor fissure presents no 
problem. The dissecting finger finds the proper plane between lobe and 
segment; then between the anterior and the posterior segments and, finally, 
the plane between the anterior and apical segments is developed. The single 
enucleation is then completed. 


SUMMARY 


1. In our experience among those patients with bronchiectasis in whom 
surgery is required for treatment, about 8 per cent have involvement of the 
anterior segment of the right or left upper lobes. 

2. While the anterior segment may be the only area involved, the most fre- 
quent finding is the combination of middle-lobe disease together with the anterior 
segment. Likewise, involvement of the lingula and left anterior segment is more 
common than involvement of the left anterior segment alone. 

3. Failure to recognize structural change in the anterior segment may con- 
tribute to a surgical failure or half-cure. ; 

4. Cases are presented to illustrate the consequences of initial oversight 
requiring reoperation. 

5. The technique for the removal of the anterior segment alone or together 
with the middle lobe or lingula is presented. 

6. The ideal bronchographie examination will demonstrate every pulmonary 
segment. It should offer several comparative positions of the entire thorax. 
The right lung should be filled first so that an unobstructed lateral film may be 
taken. Oblique films with bilateral filling should be taken without overlapping 
of the two lungs. Fluoroscopy should not be used diagnostically but only as a 
guide to a complete pattern. Technical and human factors may sometimes deny 
the ideal, but its achievement should always be attempted. 
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DISCUSSION 


DR. ARTHUR M. OLSEN, Rochester, Minn.—Dr. Overholt and Dr. Neptune have 
brought to our attention the great importance of making complete bilateral bronchograms 
in the presence of bronchiectasis. Unless the bronchi of the upper lobes are adequately 
filled with contrast medium, significant bronchiectasis in the anterior segments may be 
overlooked. Recently, my colleagues and I have completed a study of a series of 221 
patients with bronchiectasis on whom surgical resection was carried out. We were 
particularly interested in analyzing our unfavorable results. We found that a number 
of our early patients had not had adequate preoperative bronchography, and that in several 
instances postoperative bronchograms revealed bronchiectasis in the anterior segments after 
resection of the lower portion of the lung had been done. The preoperative and postopera- 
tive bronchograms of one of these patients are shown on a slide. 

In an analysis of our cases, the fact becomes evident that the surgeon must remove 


all the tissues affected by bronchiectasis in the lung on which he operates. If disease 


remains in the lingual or middle lobe or in the anterior segments of the upper lobes, 
marked increase in bronchial dilatation can be anticipated, and often the problems of 
retention of sputum will be greater than before operation. For some of our early patients 
a second operation was necessary to remove residual disease-bearing tissue that had been 
left behind in the lung operated upon at the time of the initial procedure. On the other 
hand, we found that bronchiectasis in the contralateral lung often is well tolerated and can 
be controlled with antibiotic therapy. 

The importance of complete bronchography for patients with bronchiectasis who are 
to undergo surgical resection cannot be overemphasized. Bronchography must be repeated 
if adequate filling is not obtained at the time of the first examination. The use of the 
newer water-soluble bronchographic media has made it possible to repeat bronchograms at 
relatively short intervals. 
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SPONTANEOUS RUPTURE OF THE ESOPHAGUS 
WITH PRESENTATION OF Four NEw CASES 


GEORGE W. B. Starkey, M.D. (By INVITATION) 
Boston, Mass. 


[‘ SPITE of the fact that this subject has been discussed many times in the 
past, the mortality rate of spontaneous rupture of the esophagus is still too 
high. The reasons for this continue to be the same ag in the past, namely, 
the diagnosis is not made soon enough, and, proper treatment is instituted too 
late. With this thought in mind, I would like to discuss the problem and 
briefly present 4 cases which were seen within the last eighteen months. 

In 1724, Boerhaave’ dramatically recorded the case of Baron van Wasse- 
naer, the Grand Admiral of Holland, who died of a ruptured esophagus. Since 
that account, Moynihan? has reported that some 200 cases have been pub- 
lished. By 1952, 134 cases were reported with 27 survivals. There have been 
many excellent accounts in the literature on this subject, notably those of 
Walker,’ Barrett, Olsen and Clagett,> Eliason and Welty,® Kinsella, Morse, 
and Hertzog,’ Lynch,* Ware and Strieder,’ Priviteri and Gay,'® Samson," 
Mackler,'* Anderson,’ and others. 

I agree with Samson" that these ruptures of the esophagus have not 
been truly ‘‘spontaneous,’’ i.e., they have not occurred without some extra- 
pleural provocation, the principal one of which has been vomiting. Although 
this is not one of the common medical emergencies, it is usually catastrophic 
unless early surgical intervention is instituted, in which case the outcome is 
usually excellent. To lose a patient with a ruptured esophagus is more than 
likely due to an error of omission rather than of commission. The correct 
diagnosis is usually made when the patient is in extremis or after he has died. 
The most common mistaken diagnoses are perforated peptic ulcer, acute myo- 
eardial infaret, spontaneous pneumothorax, acute pancreatitis, dissecting 
aortie aneurysm, and acute mesenteric thrombosis. 

The onset is usually acute. Chest pain is common, located particularly in 
the back and is aggravated by breathing. There is antecedent nausea and 
vomiting, or retehing. This unremitting pain often radiates to the upper 
abdomen and shoulders. The patient usually becomes tachypnic and is in a 
state of shock. The physical examination reveals an acutely ill patient often 
groaning in agony in spite of heavy medication. He frequently has a spastic 
upper abdomen and evidence of fluid or fluid and air in the left chest, or 
oceasionally in the right. As the swallowed air escapes from the rent in the 
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esophagus, it begins to dissect up through the mediastinum into the sub- 
cutaneous areas of the neck and face. If the perforation extends out into the 
pleural space, it may cause a tension pneumothorax which further endangers 
the patient. X-rays of the chest frequently show fluid levels in the mediastinum 
and a hydropneumothorax. A swallow of 10 to 20 ¢c.e. of Lipiodol preceding 
the x-rays almost invariably demonstrates the esophageal leak. 

Once the diagnosis is made, the operating room should be alerted. In 
the preoperative phase, several important things should be done. Oxygen and 
moderate dosages of an analgesic should be given. Any existing hemocon- 
centration or other fluid and electrolyte imbalance should be corrected. Large 
doses of penicillin and streptomycin or one of the broader-spectrum antibiotics 
should be given. If the patient is in shock and has a hydropneumothorax, 
particularly if under tension, closed thoracotomy drainage should be done. 
Often, relieving the pleural space of a large quantity of highly irritating fluid 
and air converts a very precarious situation into a much more tenable one. 
A thoracotomy is done and the esophageal tear is closed with two layers of 
interrupted fine silk sutures. The pleural and mediastinal spaces are drained. 
If the diagnosis is made thirty-six to forty-eight or more hours after esophageal 
rupture, only closed thoracotomy drainage is needed, followed by a feeding 
jejunostomy a day or two later. 

The pathologic findings are very similar in most cases. The pleural space 
has dark brown fluid and fibrin in it, and if the mediastinal pleura has rup- 
tured, it may also contain a considerable quantity of gastric contents. The 
mediastinal pleura is frequently fiery red with some areas of gray or brown 
slough. The esophagus has a vertical tear 2 to 5 em. in length in its lateral 
wall just above the diaphragm. On inspection and palpation, the esophagus 
appears to have no underlying disease to account for its rupture. 

Briefly, 4 cases will be presented and discussed. 


CASE REPORTS 

CASE 1.—M. F., a 45-year-old schoolteacher, entered the hospital at 7:00 p.M., Aug. 30, 
1953, with the chief complaint a severe substernal and left chest pain of about 5 hours’ dura- 
tion, which radiated to the back and left shoulder. This was associated with increasing 
dyspnea. This woman had a fairly benign past history except for a little nausea and slight 
heartburn two months before entry. On Sunday, Aug. 30, 1953, she had gone to a picnic 
at the beach. She had had a fairly heavy lunch including chicken salad, An hour or two 
later she became nauseated, She then vomited a small amount of fluid and a little blood, 
and immediately noticed severe back pain radiating to the shoulders. This increased 
steadily. She thought she was having a touch of “indigestion” and so paced back and 
forth for a while with no relief. She continued to vomit and within about one hour noted 
swelling of the left side of the face and eyelid. This alarmed her and she was driven 
home. The pain and facial swelling increased and with this she became progressively 
short of breath. She called a doctor who had her sent immediately to the hospital where 
she arrived at about 7:00 P.M. On the basis of an x-ray taken on admission (Fig. 1), the 
initial diagnosis was that of a ruptured bleb of the lung, possibly adherent to the parietal 
pleura or mediastinal pleura causing extravasation of air into the mediastinum and sub- 
cutaneous tissues. On sedation and oxygen the patient became worse. At 11:30 P.M. 
that evening, a thoracic surgeon was called to see the patient. Physical examination at 
midnight showed a very ill, slightly cyanotic woman writhing in agony. She had extensive 
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subcutaneous emphysema of face, chest, arms, and upper abdomen. The blood pressure was 
120/68, temperature was 102° F., pulse 120, respirations 24. The rest of the physical 
examination was not remarkable except for some spasm and tenderness in both up- 
per quadrants, more on the left than the right. The operating room was alerted to 
prepare for a thoracotomy. <A chest x-ray was then taken by portable machine after the 
patient had swallowed 15 to 20 ¢.c. of Lipiodol. This x-ray clearly demonstrated the leak 
in the lower end of the esophagus out into the mediastinum without spillage into the 


pleura itself (Fig. 2). In the meantime 1 million U. of penicillin, 1 Gm. of streptomycin, 


and oxygen were given and an infusion was started. A white blood count at this time 


showed a marked leukopenia of 2,400. 


Pig. 1. Fig. 2. 


Fig. 1.—Case 1. (M.F.) Admission x-ray of the chest which demonstrates subcutaneous 
and mediastinal emphysema, bilateral pleural fluid, more on the left, and a suggestion of 
fluid and air behind the heart shadow. 

Fig. 2.—Case 1. (M. F.) Posteroanterior film of the chest after a swallow of Lipiodol 
which demonstrates the dye passing out into the mediastinum from the lower end of the 
esophagus. 


Operation.—At 2:00 A.M. on Aug. 31, 1953, about twelve hours after perforation, a left 
thoracotomy was done. When the pleura was opened a considerable amount of dirty brown 
fluid escaped from the pleural space. There were about 1,200 ¢.c. of brown fluid and 
fibrin. The medial border of the lower lobe was adherent to the lower mediastinum. 
When this was dissected free, the lower mediastinal was found to be bulging outward but 
its pleura was still intact. This mediastinum pleura was a gray slough extending from the 
diaphragm to the arch of the aorta. This area of slough was resected. When the 
mediastinum was opened a large amount of fluid, food, and air were liberated into the 
left pleural space. Prior to this maneuver, the patient’s blood pressure was about 70/40 
but within a matter of a couple of minutes the blood pressure came back to a normal 
range and remained there throughout the rest of the operation. The mediastinum was 
débrided and a considerable amount of chicken salad was removed from under the arch 
of the aorta and from other parts of the mediastinum. <A 3 em. longitudinal tear was 
found in the esophagus just above the diaphragm. This was anterolateral in position. 
There was a small amount of fibrin overlying the muscle but the mucosa was not remark- 
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able except for slight reddening. A finger was gently inserted into the tear, into the 
stomach, and up into the esophagus. No foreign body, ulceration, tumor, or hiatus hernia 
could be palpated. The entire pleural and mediastinal spaces were then lavaged with a 
large quantity of saline. The esophagus was closed in 3 layers using No. 4-0 continuous 
ehromie catgut for the mucosa and No. 3-0 chromie catgut for the muscularis, Two or 
three No. 4-0 silk reinforcing sutures for the muscularis were then inserted. (I believe 
the use of a continuous suture was unwise, in spite of some respiratory difficulty during the 
anesthesia at this time which prompted the operator to elect a more rapid closure of the 
esophagus.) The pleural space was lavaged again. Two thoracotomy drainage tubes were 
inserted, one sutured into the posterior suleus, and one sutured to the diaphragm near 
the lower end of the esophagus. The chest was closed in the usual manner. A Levin tube 
had been placed into the stomach at the time of operation and was removed twelve hours 
later. 

Postoperatively the patient’s white blood count rose to 9,300 on the first day. The 
drainage tubes were removed on the third day, and she was allowed to be ambulant. 
About 1,000 ¢.c. of dark amber sterile fluid was removed from the right chest on the first 
postoperative day. On the twelfth day, a Lipiodol swallow showed no leak and a good 
lumen, so she was put on a regular diet and discharged a day or two later. 

This patient has done well since except for one interesting complication six weeks 
after discharge. She suddenly was unable to swallow solids after ingesting a piece of 
rather tough roast beef. She re-entered the hospital. A thin barium swallow showed an 
obstruction of the lower end of the esophagus. The patient was therefore esophagoscoped 
and the roast beef removed. The esophagus appeared normal grossly and was dilated 
easily with graded mercury bougies, up to the largest size, immediately after esophagoscopy. 
She has had no further trouble. A gastrointestinal series several months later was normal. 


This patient demonstrated several points: 


1. The initial diagnosis was incorrect and contributed to a delay of about 


six hours in treatment. 

2. Signs and symptoms were quite classical of spontaneous rupture of the 
esophagus, namely, severe vomiting, associated with chest and back pain, 
subsequent subeutaneous emphysema, and x-ray evidence of a tear in the 
lower end of the esophagus. 

3. As mentioned previously, it certainly would have been wiser to do an 
interrupted two layer closure of the esophagus with fine silk than to use a 
continuous suture in the mucosa. This may have accounted for the esophageal 
obstruction six weeks after discharge. 

CasE 2.—F. J., a 69-year-old factory worker, was admitted to the hospital on April 7, 
1954, with a chief complaint of abdominal pain and vomiting of one to two days’ duration. 

Present Illness——Two days prior to entry, the patient noted some upper abdominal 
discomfort which he treated symptomatically. He then had diarrhea and abdominal 
cramps, which continued for two days. He-was therefore admitted to the hospital. 

His past history was not very remarkable except that he had had digitalis prescribed 
by his own doctor six years before. He also had a questionable history of duodenal ulcer 
several years before entry. 

In the hospital, he appeared to be a chronically ill man, somewhat dehydrated. The 
lungs were clear. He had a slow auricular fibrillation apparently on the basis of old 
rheumatic heart disease. The abdomen was slightly distended and had vigorous peristalsis. 
There were slight spasm and tenderness in both upper quadrants. The initial diagnosis 
was gastroenteritis, questionable pancreatitis. The day after entry the vomiting con- 
tinued and he complained of pain in the mid-back below the left scapula which was 
aggravated by breathing. On the following day he had more spasm in the upper 
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quadrants of the abdomen and a chest film at this time showed a hydropneumothorax. 
The chest was tapped and 750 e.e. of dark greenish fluid was removed from the left chest. 
Three days later the abdomen was softer and peristalsis was more normal. He took food 
poorly and continued to appear very ill. The temperature still did not go above 100° F. 

Seven days after admission, a closed thoracotomy was done on the left and the 
same dark material was removed, Eight days after admission, there was more pneumo- 
thorax on the left and the vomiting persisted. The patient was given a barium swallow 
which showed a leak in the lower end of the esophagus. The barium passed out over the 
surface of the left diaphragm. A thoracie surgeon was called at that time and a larger 
tube was used for a closed thoracotomy drainage in the left chest. The lung re-expanded 
in about two days and the closed thoracotomy drainage was converted to an open one 
as soon as the lung was stuck to the chest wall. Drainage continued from this esophageal 
fistula but became less and less. A jejunostomy was performed eleven days after admis- 
sion. The patient began to improve very slowly but, about one month following ad- 
mission, he suddenly complained of pain in the abdomen, went into shock, and died in a 
matter of an hour or two. 

A post-mortem examination revealed a perforation of the esophagus with a left 
empyema. The esophagus was not remarkable except for the perforation and there was no 
evidence of tumor, ulcer, or diaphragmatic hernia. The patient also had a large posterior 
duodenal ulcer which had eroded a vessel in its base. The peritoneum was filled with 
about 1144 to 2 L. of blood, gastric contents, and air. The ulcer had perforated and massive 
bleeding occurred from the vessel in its base. There was also evidence of severe atherosclerotic 
coronary artery changes and a questionable recent myocardial infarct. 


This case presented is a more complicated problem than the first one but 
it demonstrates several points: 


1. The patient entered the hospital with a history of vomiting and in a 


short time developed pain in the back and a left pleural effusion with a 
hydropneumothorax. A chest tap within forty-eight hours from the time of 
admission showed dark brownish material which might have suggested the 
possibility of a ruptured esophagus with a leak into the pleural space. It was 
thought then that some air may have entered the pleural space at the time 
of the thoracentesis. 

2. It was, not until several days later that drainage of the pleural space 
was instituted and this was made with a small thoracotomy drainage tube. 

3. Nine days after admission, an esophageal leak was demonstrated by 
barium swallow. At that time the patient had a more adequate drainage of 
his left pleural space. For three weeks after drainage of the left pleural 
space and mediastinum, he was recovering slowly, when he died suddenly of a 
ruptured and bleeding duodenal ulcer. The actual time from possible rupture 
of the esophagus until drainage was instituted was eight or nine days. 
Earlier drainage might have saved this patient’s life. This, of course, is said 
with the advantage of hindsight in a case that was admittedly far less clear- 
cut than the first one. 

CASE 3.—R. S., a 52-year-old Negro painter, was admitted to the hospital Aug. 22, 
1954, with a chief complaint of pain in the left chest of approximately six hours’ duration. 
The past history was not remarkable. 

Present Illness.—This patient had his usual Sunday morning breakfast after which 
he lay down on the living room floor to read the paper, He was feeling perfectly well 


when he did this and after finishing the paper he rolled over on his back, yawned, and 
stretched his arms and legs. On doing this, he suddenly had severe pain in the left chest 
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substernally and under the left scapula. The pain was made worse by breathing and he 
became cold and clammy. His local doctor was called who thought that the patient had 
had a myocardial infarction because of his sudden left chest pain, dyspnea, and tachy- 
cardia. He gave him 44 gr. of morphine and sent him to the hospital. He entered at 
3:00 P.M. Physical examination on entry revealed a well-developed Negro man in severe pain. 
The blood pressure was 165/85, pulse 120, respirations 36. There was dullness at the left 
base posteriorly and splinting on that side. Both the femoral and radial pulses were 
readily palpable and normal. The heart was not remarkable except for a tachycardia. He 
complained of severe pain in the left anterior and posterior chest increased by respiration. 
He also had some tenderness and spasm in the epigastrium. An x-ray of the chest at 
3:00 P.M. on the day of admission revealed some fluid at the left base (Fig. 3). The 
diaphragm seemed somewhat elevated. There was no air under the diaphragm except in 
the stomach bubble. An electrocardiogram suggested some myocardial ischemia and a 
tachycardia of 130, Temperature was 100° F. He was perspiring and restless. The blood 
pressure came down to 120/80 and the pulse went up to 140. He was given 500 ¢.c, of 
plasma. The initial white blood count was 13,500 and hemoglobin 18 Gm, Large doses 
of penicillin were administered. At 6:00 P.M., he suddenly experienced more pain in the 
left chest and became more dyspneic. At that time the blood pressure was 90/60 and the 
pulse was 160. An x-ray at that time showed a tension hydropneumothorax on the left 
(Fig. 4). Because of the tension hydropneumothorax, a left chest tap was done which 
revealed dark brownish fluid and air. A trochar was introduced in the posterior axillary 
line and 2,000 ¢.c. of fluid and air were removed. This relieved the patient somewhat. No 
free hydrochloric acid was found in the fluid removed. A thoracie surgeon was called at 
about 11:00 p.m. On the basis of the telephone conversation, it was thought that the patient 
had a ruptured esophagus. He was given 20 ¢.c. of Lipiodol to swallow and an x-ray was 
taken (Fig. 5). This showed a lower esophageal leak into the left pleural space and also 
into an area that appeared to be under the diaphragm but not in the gastrointestinal tract. 
The patient’s pleura was further decompressed with a large-bore needle because he was 
developing more air than was being evacuated by the trochar. The latter was removed and 
the patient was taken to the operating room. 

A left thoracotomy was made about eighteen hours after perforation. Two thousand 
cubic centimeters of dirty brown fluid and old food were removed from the pleural space. 
A large rent in the mediastinal pleura, 10 cm. in length from the diaphragm up toward 
the aortic arch, was noted. There was a considerable amount of fibrinous exudate and air. 
A vertical tear was found in the esophagus 3 to 4 em. in length extending to a point just 
below the esophageal hiatus in the diaphragm, which may have accounted for the 
Lipiodol below the diaphragm. The mediastinum was débrided and the chest and medi- 
astinum lavaged with large quantities of saline. The esophagus was then closed in 2 
layers with interrupted No. 4-0 silk sutures after palpation of the esophagus in an effort 
to determine any underlying pathology but none was found. The pleura was drained 
with a large thoracotomy tube. One million units of penicillin and 1 Gm. of strepto- 
mycin were instilled into the pleural space. 

Postoperatively this patient did very well. A Levin tube was used to decompress 
the stomach for twelve hours. He was started on clear fluids by mouth on the second 
day, nourishing fluids on the fourth day, and a soft diet on the sixth day. He was kept 
on 1 million U. of penicillin and 2 Gm. of streptomycin daily for six days. He was dis- 
charged from the hospital on the seventeenth postoperative day afebrile and eating a 
normal diet. He has done very well since and a subsequent gastrointestinal series has 
revealed no abnormality. 


This case demonstrates several interesting points : 


1. The esophagus apparently ruptured in this patient as he yawned and 
stretched in spite of a perfectly benign past history and the fact that there 
was no history of nausea or vomiting immediately antedating the rupture. 
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2. He presented a shocklike picture and a story fairly consistent with a 
myocardial infaret which was the initial diagnosis. 

3. With the development of the left pleural fluid and, eventually, a lett 
tension hydropneumothorax, the proper diagnosis was entertained and con- 
firmed by a Lipiodol swallow. 

4. The esophagus was closed successfully about eighteen hours after it 
was ruptured. 

5. He demonstrated some hemoconcentration and, as did the first patient, 
he had a much more stable and normal blood pressure after the mediastinum 
and pleura were cleared of gastric contents. 


CasE 4.—S. R., a 75-year-old retired grocer, entered the hospital at 9:00 p.m. Jan, 18, 
1955, with a chief complaint of precordial and left chest pain of about thirty-six hours’ 
duration. 

Present Illness—This man had always been well but noted on the morning of the 
day before admission a rather sudden onset of precordial pain and some dyspnea, He 
worked most of that day, ate three meals, but his pain persisted and became worse. It 
bothered him so much the night before admission that he was unable to sleep. On the 
day of admission he had his usual breakfast of bacon and eggs, toast, and coffee but 
hegan to feel weak. The pain and dyspnea continued to increase. At lunch time he lost 
his appetite and complained of some “gas.” His wife gave him some baking soda which 
made him cough and vomit violently. Immediately after his vomiting he broke out in a 
cold sweat, became very pale, and complained of a sudden increase in pain. He also 
became weaker and more dyspneic. His local doctor was called to see him and noted that 
the pain in the precordium and left chest was radiating for the first time down the left 
arm. He gave him an analgesic for his pain and sent him to the hospital where he was 
admitted to one of the general surgical services. On the basis of his history it was 
initially thought that he had a perforated duodenal ulcer but subsequent x-rays revealed 
mediastinal emphysema and fluid levels behind the heart (Fig. 6). Subcutaneous emphy 
sema in the supraclavicular fossa was noted on physical examination, The diagnosis was 
therefore thought more likely to be a ruptured esophagus and the patient was transferred 
to the thoracic service three hours after admission. He was given oxygen, and large 
doses of antibiotics. His pain continued on into the morning and his blood pressure re- 
mained in the range of about 80/60, pulse 100, respirations 46. He was slightly cyanotic, 
orthopneic, and was thought to be too ill for operation. He was treated with Levin tube 
decompression of the upper gastrointestinal tract, plus sedation. A Lipiodol swallow was 
not satisfactory and therefore the x-ray department gave the patient some thin barium 
(Fig. 7). This demonstrated the esophageal leak and the lower mediastinal collection. 
In any event, after much delay the patient was finally operated upon about twenty-five 
hours after the rupture of the esophagus had occurred. 

A left thoracotomy was done. <A considerable amount of brownish-red material was 
removed from the left pleural space. The left lower lobe was adherent to the lower 
lateral surface of the mediastinum, but as soon as the mediastinum was opened, a large 
amount of fluid and old food gushed forth. The patient’s blood pressure, which had been 
in the range of about 70/50, came up to about 100/65 and remained in that range until 
after the operation. A typical tear of the anterolateral surface of the lower end of the 
esophagus measuring 2 to 3 em. in length was found (Fig. 8). The esophagus appeared 
normal grossly except for slight reddening of the mucosa. Palpation within the lumen 
revealed no evidence of tumor, foreign body, hiatus hernia, ulcer, or other abnormalities. 
The esophagus was then closed in 2 layers with interrupted No. 4-0 silk sutures, The 
mediastinum was débrided and the pleural space and mediastinum lavaged with a large 
quantity of saline, A thoracotomy drainage tube was inserted and the chest closed, An 
electrocardiogram was made immediately after operation because the history was also 
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Fig. 6. 


A fluid 


(S. R.) Admission x-ray of chest shows bilateral pleural fluid. 
level behind the heart and mediastinal emphysema are demonstrated. 

Left lateral chest film made shortly after admission shows 
in the lower mediastinum behind the heart. 


Fig. 6.—Case 4. 


Fig. 7.—Case 4. (S. R.) 
mediastinal emphysema and a fluid level 
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suggestive of a myocardial infarct. This had been ordered before the operation but was 
not done, unfortunately. It showed a myocardial infaret of perhaps thirty-six hours’ 
duration. : 

Postoperatively, the patient did well for about an hour and a half and then had a 
sudden drop of the blood pressure to 60/40, After the postoperative fall of blood pressure, 
it was thought that he might have had a second myocardial infarct or progression of the 
first one. Therefore he was kept on large amounts of oxygen, sedation, Levophed and 
digitalis. The pressure was maintained in the range of about 100 mm. of Hg systolie by 
the use of Levophed, Initially he required a rather rapid drip of Levophed but his re- 


Fig. 8.—Case 4. (S. R.) A barium swallow demonstrates a mediastinal collection 
communicating with the esophagus above the diaphragm. The left insert demonstrates better 
the air fluid level in the mediastinum communicating with the lumen of the lower esophagus. 


quirements for the maintenance of that blood pressure diminished. About eighteen 
hours after operation he began putting out urine. The cardiovascular system seemed to be 
stabilizing by about the fourth postoperative day. In the afternoon of the fourth day, 
he became rather excited and disoriented, climbed out of bed, dislodged the intravenous 
needle and finally had to be restrained and put under heavy sedation. After this violent 
exertion, the blood pressure fell again to 60/40 and in spite of all efforts to resuscitate 
him, he died on the fifth postoperative day. An electrocardiogram on the fourth post- 
operative day showed what appeared to be a second myocardial infarct. 

Post-mortem examination reve’ ed a recent thrombosis of the right coronary artery 
as well as a recent myocardial infarction of three or four days’ duration which involved 
the right and left posterior ventricular walls and posterior septum, There was a repaired 
perforation of the lower end of the esophagus which seemed to be healing (Fig. 9). The 
esophagus was otherwise not remarkable. The lungs showed some evidence of pulmonary 
congestion and edema. The post-mortem was limited to the chest and therefore these 
were the only findings available. 
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This case again demonstrates the problems common to this disease : 


1. The local physician who first saw the patient apparently thought that 
he had a myocardial infarct which indeed was correct. 

2. The surgical service first thought that he had a perforated duodenal 
ulcer but very quickly revised their opinion to the proper diagnosis, namely, 
a ruptured esophagus. In spite of this, there was too much delay in making 
the proper diagnosis and operating on this patient. The reason for this 
seemed to be that even though there were fluid levels in the mediastinum 
behind the heart and evidence of mediastinal and supraclavicular emphysema, 
the Lipiodol study was not satisfactory and the patient was given barium to 
prove the esophageal leak. He was also a man of 75 years in very poor condi- 
tion for operation but in spite of this he should have had earlier operation. 
There was a delay of twenty-five hours from the time of rupture until closure 
of the esophageal tear was made. 


Fig. 9.—Case 4. (S. R.) View of the operative field which demonstrates the pouting 
mucosa of the esophagus at the point of rupture. The diaphragm is retracted to the left 
toward the patient’s feet for better visualization. 


3. He also demonstrated the rise in blood pressure after decompression of 
the mediastinum and pleural space. 


DISCUSSION 


The term ‘‘spontaneous’’ rupture of the esophagus is perhaps not a very 
accurate one. Three of these 4 cases had esophageal rupture associated with 
severe vomiting, the fourth with yawning and stretching. It would appear 
that a sudden increase in intra-abdominal and therefore intragastric pressure 
was a basic factor in 3 eases. 
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Wangensteen™ has suggested that esophagitis, usually due to regurgita- 
tion of gastric contents into the lower esophagus, is the important etiological 
agent—an opinion based primarily on experimental studies in dogs. In spite 
of this interesting experimental study, it would appear that the majority of 
eases of ‘‘spontaneous’’ rupture of the esophagus in human beings occur in 
normal esophagi as in these 4 cases. In my experience and in a brief perusal of 
the literature, it would appear that ‘‘spontaneous’’ perforation of the esopha- 
gus in patients with known esophagitis is a most unusual occurrence. 

The diagnosis is usually easy to make. In not one of the 4 eases presented 
was the initial diagnosis correct. Severe pain in the anterior and posterior 
chest, a shocklike picture preceded by violent vomiting or effort is very sug- 
gestive of rupture of the esophagus. The presence of supraclavicular and 
mediastinal emphysema plus fluid or fluid and air in either pleural space is 
almost diagnostic. A Lipiodol swallow more frequently than not demonstrates 
the leak in the esophagus. Fluid levels behind the heart shadow or elsewhere 
in the mediastinum are commonly seen. 

Treatment in the first thirty-six to forty-eight hours is surgical closure of 
the tear with interrupted fine silk sutures and adequate drainage of the 
mediastinum and pleural space. The sooner the closure is carried out the 
better. Many of these patients present a picture of shock and should be 
treated for it. One of the essentials of early treatment should be to rid the 
pleural space of any fluid and air by means of a closed thoracotomy drainage 
if there is any unavoidable delay in proper closure of the esophageal tear. It 
is quite striking how well these patients tolerate surgical closure of the 
esophagus and how their shocklike picture is relieved once the pleural space 
and mediastinum are rid of the highly irritating, foreign material which is 
often present and under considerable pressure. Massive antibiotic therapy 
and rapid re-expansion of the lung on the affected side are essential in avoid- 
ing late septic complications. Cases seen thirty-six to forty-eight or more 
hours after rupture should be treated by pleural and mediastinal drainage. 
In addition, a feeding jejunostomy is important for alimentation over the 
prolonged period of recovery. 


SUMMARY 


, 


Four cases of so-called ‘‘spontaneous’’ rupture of the esophagus are pre- 
sented. In all four patients the initial diagnosis was incorrect. The delays 
from the time of rupture until operation varied from twelve hours to eight 
days. Three cases were treated by primary closure of the esophageal tear with 
two survivals. The third patient, 75 years old, died on the fifth postoperative 
day of a second myocardial infarct. The fourth patient, 69 years old, in 
whom pleural drainage was instituted eight days after the rupture occurred, 
died three weeks later from massive hemorrhage and perforation of a duodenal 
uleer. 
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DiIscussION 

DR. DEWITT C.. DAUGHTY, Miami, Fla.—We have had the misfortune of seeing 
6 patients with spontaneous rupture of the esophagus, in all of whom the esophagus was 
otherwise entirely normal and there was no evidence of other disease. All had vomited 
at the time of onset of symptoms. Four of them died because the diagnosis was not made 
until forty-two or more hours had elapsed. Three were thought to have had perforated 
peptic ulcers because of the sudden onset of abdominal pain, rigidity, and shocklike state. 
Two had the upper abdomen explored and both were noted to have air bubbles in the 
upper abdominal retroperitoneal space. The true significance was not attached to this 
important finding. One of them survived after the esophageal perforation was discovered 
and sutured twenty-four hours after abdominal exploration. The other died seventy-two 
hours later and twelve hours after empyema drainage. One survived after drainage of 
a complicating empyema ten days after onset. 

The diagnosis does not seem to be difficult to make if it is suspected. It may be 
confused with coronary occlusion, peptic uleer and, in 2 or 3 of our cases, it was called 
dissecting aneurysm, 

Rupture of the esophagus in all our cases was at the esophagogastrie junction, The 
lower mediastinal structures are bathed with gastric contents which produced a great 
amount of necrosis and sloughing of exposed tissue. 

DR. WILLIAM K. SWANN, Knoxville, Tenn.—We suspect that many instances of 
spontaneous rupture of the esophagus are unrecognized, and that this disease entity is a 
not uncommon medical emergency. 

We have encountered 4 proved cases of spontaneous rupture of the esophagus, in 
one medical community, in the brief space of two years. 

All 4 of these patients were sent to the hospital with a diagnosis of myocardial 
infarction. In only 1 instance was surgical consultation sought. It was not possible to 
err in this patient’s diagnosis, inasmuch as he had agonizing, unremitting chest pain 
beginning after vomiting, subcutaneous emphysema was palpable in the neck, and the 
chest x-ray revealed a small effusion at the left base. Prompt surgical treatment re- 
sulted in uneventful recovery. 
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The other 3 patients, and we emphasize these patients particularly, were believed 
to be suffering from coronary occlusion, a surgical consultation was not even sought, and 
the true nature of the condition was not suspected until the auw»psy was performed. Had 
there been no post-mortem examination, death certificates in all these cases would have 
listed heart disease as the cause of death. 

We, too, have recently had occasion to review the literature relating to spontaneous 
esophageal rupture, and we were impressed by the fact that the better papers and reviews 
had appeared in surgical and surgical specialty journals. It would appear that their 
message has failed for the most part to reach the physician who must initially see, 
evaluate, and treat the patient with severe, agonizing chest pain. 

DR. JOSEPH LUCIDO, St. Louis, Mo.—We, also, think that spontaneous rupture of 
the esophagus occurs probably more commonly than has been thought in the past, and for 
that reason I would like to mention 5 cases. Dr. James L. Mudd and I have had 4 cases 
in our own private practice. All have occurred after severe episodes of vomiting. In 3 
patients the esophagus ruptured into the left pleural cavity. Exploratory operations were 
performed on all three and the ruptures repaired. Two survived; the third patient died. 
He was not operated on until approximately seven days after the rupture had occurred. 
The fourth patient was a woman whose esophagus ruptured into the right pleural cavity 
and exploration was not done because she was in extremis when one of us was consulted. 
The fifth case was proved at autopsy. This individual had an abdominal operation on the 
erroneous diagnosis of a ruptured peptic ulcer of the duodenum. 


DR. ROY KLEPSER, Washington, D, C.—I have had 3 cases of ruptured esophagus 
successfully operated upon, all of which were diagnosed by a swallow of iodized oil given 
to the patient by an astute radiologist. These were all brought in as patients with 
ruptured peptic ulcers, with negative abdominal x-rays, and the radiologist gave each one 
several cubic centimeters of iodized oil through an esophageal catheter. If we are to 
diagnose this condition early enough for effective surgery, we must direct our educational 
efforts to the radiologists, rather than to the general practitioners, as it is a diagnosis 
which can be made by the roentgenologist long before mediastinitis occurs. 

One of these cases is noteworthy because there were 3 separate ruptures of the 
esophagus. The patient was an alcoholic who had eaten a huge Thanksgiving dinner. He 
said that he had vomited the entire meal in one vomiting. This case was diagnosed 
several hours after the occurrence by means of iodized oil. The esophagus was sutured 
and the patient did well for about two weeks; then, while on a soft diet, the esophagus 
ruptured again. It was resutured. At the first operation the mediastinum was filled with 
turkey dressing, and at the second operation it was filled with onions. At both operations 
the esophagus was thought to be rather rigid and indurated and a residual stenosis was 
feared, but the mediastinum was too contaminated to warrant bringing up the stomach 
and doing an elective esophagogastrostomy. One month later the esophagus again rup- 
tured, and at that time an esophagogastrostomy was done with resection of the lower end 
of the esophagus. The patient is now well, about three and a half months after his third 
operation for ruptured esophagus, and is eating a regular diet without discomfort. 


DR. S. A. MACKLER, Chicago, Ill—It was my good fortune to have on our house 
staff someone who was a photographie hobbyist. I took advantage of his services to 
photograph, as a motion picture, 2 patients with spontaneous rupture of the esophagus. 
I thought it would be of interest to show part of that film and the pathologic anatomy 
as it appears at the time of operation. 

The approach in this instance was through the bed of the resected eighth rib. A 
large amount of free intrapleural gastric juice has already been evacuated, and here the 
lung is being reflected from the aorta to disclose the inferior pulmonary ligament and the 
mediastinal pleura. The inferior pulmonary ligament is now stretched and I think you 
can visualize the hole in the mediastinal pleura at its base. This was eroded by the 
collection of gastric content in the mediastinum, through which it evacuated itself into 
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the pleural space. This was previously mentioned. The mediastinal pleura is now being 
opened to disclose the esophagus. There is some digestion of the surface of the esophagus 
as a result of the action of the free gastrie juice. Note the longitudinal split in the 
esophagus in the region just above the diaphragmatic hiatus. The margins of the rupture 
are clean-cut, as though an incision had been made. The lower angle of the wound is 
located just within the diaphragmatic hiatus itself. You can see some of the gastric 
contents now spilling through the rupture. The site and the longitudinal nature of the 
split in the esophagus are characteristic of this condition. 


DR, WILLIAM W. HEROY, Huntington, N. Y.—I rise to show two slides which I 
think are rather helpful in making an early diagnosis. The first slide is a routine chest 
plate and the flat plate one gets-on a patient coming in with this condition. While you 
might suspect it, correct interpretation of this is certainly difficult. The only reason I 
show this is that with a more heavily exposed type of picture, leveled at the diaphragm 
(slide), it is fairly obvious that there was a tremendous admixture of mucus and air in 
the extrapleural space which had not broken into the pleura. I think if you remember 
to take a Bucky film when you suspect this condition, perhaps before you give Lipiodol, 
it might be of some help in making an early diagnosis. 

DR, J. D, FRYFOGLE, Detroit, Mich.—Since spontaneous ruptures of the esophagus, 
especially those of the nonalcoholic type, are rare, I thought I would report the progress 
of the little girl whose case I presented two years ago. Her esophagus perforated into 
the right chest; the cause, an obstructive web at the esophagogastrie junction, I opened 
the baby’s chest twelve hours after birth on a wrong diagnosis, I thought I was dealing 
with a ruptured thoracic stomach, With the pathology exposed, a catheter passed through 
the nose, passed the hole in the esophagus, hit the obstruction and doubled back on itself 
to come out the rupture site. This esophageal hole was enlarged longitudinally (which 
I now believe was a technical error), the obstructing web was resected, and the esophagus 
closed. 

Here is a film taken when the patient was 3 years of age. The resultant stricture 
is not as gross as the film would indicate, for a No. 16 dilator passes with ease. I have 
had one problem with this child for which I intend to spank her as soon as she is old 
enough to understand. From the time she could crawl she would eat paper, and while 
food passed very well, the paper wads needed endoscopic removal. As proof of the food’s 
passage, here is a picture of the plump 3-year-old child taken one week ago. 

DR. LAURENCE H. RUBENSTEIN, Chicago, Ill.—Another elinical diagnostic test 
might be mentioned; namely, the use of the sense of smell. I had an experience with a 
case where again the initial diagnosis was incorrect. He was a seriously ill 36-year-old 
man with pleural effusion which was diagnosed as fulminating pneumonitis with effusion. 
There was no mediastinal emphysema. The resident placed a needle in the chest and 
withdrew grayish-brown thick fluid which when smelled had a gastrie odor. The diagnosis 
was made of ruptured esophagus with gastric contents in the left chest. Surgical repair 
was satisfactorily carried out twenty-eight hours after the initial onset of symptoms, 


DR. L. D. MAC LEAN, Minneapolis, Minn.—I would like to emphasize the importance 
of the acid-peptiec factor in this disease entity. It has been routinely possible to produce 
esophageal rupture in experimental animals, dogs, and rats, by ligation of the pylorus, a 
situation which can be corrected by removal of the acid-producing portion of the stomach. 
It has also been noticed clinically that vomiting is a very common forerunner of this 
difficulty. Perhaps the cases reported by Cushing are of this origin. Duodenal ulcer is 
not an uncommon finding in this disease also, whereas if one attempts to produce a lesion 
in the esophagus by pressure means alone, it requires approximately 800 mm. Hg to 
rupture the esophagus in contrast to 80 mm. Hg for the stomach. 

DR. EMIL A. NACLERIO, New York, N, Y.—During the past eighteen months, my 
experiences with 4 proved cases of spontaneous rupture of the esophagus has afforded me 
the opportunity to make three pertinent observations: 
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1. Regardless of the stage of the disease in which the patient was seen, a Lipiodol 
swallow revealed extravasation of the oil into the mediastinum or pleural cavity. 

This patient had a Lipiodol swallow on the twelfth day following esophageal rupture. 

2. In 2 patients, both thought to have had an acute ruptured ulcer, x-rays were taken 
on admission for visualization of air under the right hemidiaphragm. Both of these films 
revealed a left-sided localized mediastinal emphysema taking the form of a “V,” which 
I call the V-sign. This V-sign is caused by the air which elevates the diaphragmatic and 
mediastinal pleurae, and manifests itself early. Later, pleural effusion results due to the 
reflux of gastric juice, and the V-sign is no longer evident. This sign should be looked 
for whenever an x-ray of the upper abdomen or chest is taken for any acute abdominal 
or thoracie emergeney. 

3. The recovery of ingested dye from the pleural cavity by thoracentesis is also 
diagnostic of an esophageal leak. This test, however, should not be relied upon for diagno- 
sis since in some cases it will not be recovered despite the presence of rupture of the 
esophagus. 

At surgery, numerous loculations were found. The pocket in the immediate rupture 
site contained the methylene blue while there was straw-colored pleural effusion present 
elsewhere, 

DR, GEORGE W. B. STARKEY (Closing).—It is obvious from all this discussion 
that “spontaneous” rupture of the esophagus is not an uncommon problem but that its 
diagnosis is frequently missed. There are several points which have been raised on which 
[ would like to comment. One of the discussers, I believe, mentioned using 2 to 3 e.e. of 
Lipiodol via a catheter in the esophagus to demonstrate the leak. I believe that 10 to 20 
e.c. of Lipiodol taken in one swallow will increase the chances of finding the esophageal 
rent, 

The use of a swallow of methylene blue has not proved very satisfactory in my 
hands. I think the reason for this is that the chest fluid is usually a dirty brown and 
the addition of a little methylene blue introduced via the esophageal route will not shift 
the spectrum of the chest fluid appreciably. 

The question of there being an underlying peptic esophagitis in these eases of 
“spontaneous” rupture of the esophagus has been raised. Wangensteen and his group feel, 
[ believe, that this is usually the case. Their experimental studies in dogs certainly 
demonstrated that the amounts of hydrostatic pressure necessary to rupture the lower 


esophagus was greatly reduced in that group of dogs with peptic esophagitis. However, in the 
clinical cases, based on history, esophagoscopy, barium swallow, operation observation, 


and post-mortem material, the presence of a coexisting esophagitis seems quite rare. 
[ would like to thank all the discussants of this paper. 
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F alegneoees surgical excision has been accepted treatment for most 
pharyngo-esophageal diverticula, for more than 40 years surgeons have 
debated the relative merits and demerits of the one-stage versus the two-stage 
operation for this lesion.’;* At present there is no unanimity of opinion as 
to the procedure of choice. The most recent and authoritative reports are 
those of Lahey,* and Lahey and Warren, who strongly defended the two- 
stage operation and challenged advocates of the one-stage procedure to 
demonstrate comparable results. Most surgeons today apparently favor the 
one-stage operation even though there has been no report in medical literature 
describing a comparable series of patients who underwent the one-stage opera- 
tion with mortality, morbidity, and cure rates equivalent to the most commend- 
able results achieved by Lahey using the two-stage operation. 


METHODS OF STUDY 
We have reviewed all cases in whieh one-stage pharyngo-esophageal 
diverticuleetomy was performed at the Mayo Clinic during the ten-year period 
Jan. 1, 1944, through Dee. 31, 1953. Our series consists of 339 such cases. 
During this period there were no instances in which two-stage diverticulectomy 
was done. We have reviewed the Clinic and Hospital records with particular 
attention to the preoperative clinical findings and preparation for operation, 
operative findings, and technique of operation, postoperative management and 
course, duration of stay in the hospital, and duration of postoperative observa- 
tion before the patient was dismissed from medical eare. 


FINDINGS 


Mortality.—Three of the 339 patients died during hospitalization, giving a 
hospital mortality rate of 0.9 per cent. One patient had aspirated regurgitated 
diverticular contents preoperatively which had produced aspiration pneu- 
monitis. He was operated on as a semiemergency because the large pharyngo- 
esophageal diverticulum was completely obstructing the esophagus. He died 
of pneumonia on the fourth postoperative day. The second death occurred 
suddenly from massive pulmonary embolism; the patient had otherwise ex- 
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perienced a normal postoperative course. The third death occurred eight hours 
postoperatively from sudden massive hemorrhage from the superior thyroid 
artery. 

Early Postoperative Complications.—Postoperative drainage of salivary 
juice with or without food through the drained operative incision occurred in 
11 patients (3.2 per cent). These temporary pharyngo-esophageal-cutaneous 
fistulas all closed spontaneously during the immediate postoperative hospitaliza- 
tion. None were permanent and none required further surgical intervention. 
Thus, persistent pharyngo-esophageal-cutaneous fistula did not oceur in any of 
the 339 patients. 

Frank infection, characterized by fever and purulent drainage, developed 
in 6 patients (1.8 per cent). In 3 of these, the infection was classified as 
suppurating mediastinitis while in the other 3 it was considered a simple wound 
infection. In all 6 patients, the site of infection had been adequately drained 
by Penrose rubber drains inserted at the time of operation. These drains were 
left-in place until evidence of infection had subsided, and no further treat- 
ment, other than systemic administration of antibiotics, was required. In all 
eases the infection subsided without additional complications, and a satis- 
factory result was obtained in each case. 

Four patients (1.2 per cent) sustained unilateral vocal cord paralysis, 
evidently from trauma to a recurrent laryngeal nerve. In 3 patients. the 
paralysis was permanent and in one it disappeared spontaneously after seven 
months. None of these 4 patients required treatment for the vocal cord 
paralysis. 

Morbidity—The average period of hospitalization for all patients in this 
series was 9.1 days. Many were dismissed from the hospital on the fourth 
postoperative day. The longest period of hospitalization, thirty-two days, 
was that of a patient who had postoperative salivary drainage from the opera- 
tive site for eighteen days and who then underwent inguinal herniorrhaphy 
while he was still in the hospital. The average period of observation or medi- 
eal supervision after the patient left the hospital was 4.5 days. Thus, for the 
entire group of patients, the average time between operation and complete 
dismissal from medical care was 13.6 days. In recent years this time has been 
decreased considerably. Of 72 patients operated on in the last three years 
covered by the study, the average period of hospitalization was 6.4 days and 
the average period of observation after dismissal from the hospital was 1.7 
days. Thus, at present, the average patient undergoing one-stage pharyngo- 
esophageal diverticulectomy is completely dismissed from medical care and 
permitted to return to his home approximately a week after operation. 

Late Results—In the present study we have not endeavored to investigate 
accurately the long-term definitive results of one-stage pharyngo-esophageal 
diverticulectomy. It is not the purpose of this report to claim that the end 
results following the one-stage operation are appreciably superior to those 
following the two-stage operation. For obvious reasons it is diffieult, if not 
impossible, to accumulate data which could be used satisfactorily for making 
such a comparison. However, it seems reasonable to assume that, when it is 
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possible to complete a procedure in a surgical field that is devoid of marked 
inflammatory reaction, there is increased likelihood that a satisfactory result 
will be obtained. 

Although all the patients in our series were operated on one or more 
years before the study was made, we have acceptable follow-up information 
on only 154 of them, One hundred forty-six of these patients (94.8 per cent) 
were found to be completely asymptomatic so far as the esophagus was con- 
cerned. The 8 patients who had symptoms after one-stage pharyngo-esophag- 
eal diverticylectomy included 3 patients with symptomatic recurrence of 
the diverticulum, 2 with postoperative constrictions at the operative site, 2 
with unexplained dysphagia (both appeared normal roentgenologically and 
esophagoscopically), and 1 with persistent hoarseness due to unilateral vocal 
cord paralysis. The 3 patients with symptomatic recurrence and the 2 
patients with postoperative constriction were all successfully treated by per- 
oral esophageal dilations. 

TECHNICAL CONSIDERATIONS 

Since the operations in our series have been done by seven different 
surgeons, the technical details of operation and of preoperative and _post- 
operative management have varied considerably. Most (85 per cent) of the 
patients underwent preoperative peroral esophageal dilation over a previously 
swallowed thread, although currently this procedure is being done less fre- 
quently. Ninety-four per cent of the operations were done under cervical- 
block type of regional anesthesia. At present, the use of general anesthesia 
with tracheal intubation seems to be increasing in favor. 

All diverticula in the midline or projecting to the left were approached 
through a left cervical incision, while those projecting to the right (79 cases 
or 23 per cent) were approached from the right side. An adequate longitudinal 
incision along the anterior border of the sternocleidomastoid muscle was 
utilized routinely. After the diverticulum had been exposed, it was mobilized 
and its neck dissected free. When the point of exit of the diverticulum through 
the muscle fibers composing the wall of the pharynx and esophagus was 
accurately identified, the diverticulum was amputated at this point. 

Methods of closure of the defect in the wall of the pharynx and esophagus 
have varied. One of three procedures has been used most commonly: (1) 
multiple transfixion ligation with chromic catgut and invagination of the 
stump, (2) the placing of interrupted fine silk sutures in the mucosa in such a 
manner that the knots will be on the inside, with a second row of fine silk or 
catgut sutures in the muscle layer, and (3) the placing of continuous fine 
catgut sutures in the mucosa, with a second row of either silk or catgut in the 
muscularis. Some surgeons prefer a specially designed curved clamp to hold 
the neck of the sae, while others do not use the clamp. We could not demon- 
strate significant differences in results achieved with these various methods 
of closure. 

In all eases, the operative site was drained by leaving one or two small 
rubber Penrose drains in the wound. If two drains were used, one was 
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directed down into the mediastinum while the end of the other was left in 
close proximity to the suture line in the esophageal wall. A gauze pack was 
also inserted in 83 cases (25 per cent) in the early part of the period covered 
by this study but the frequency with which the pack was used decreased 
markedly in later years. In about two-thirds of the cases, some type of 
antibiotic or chemotherapeutic agent was instilled into the wound before 
it was closed, but this, too, is rarely done now. All patients routinely re- 
ceived antibiotics systemically for the first few days postoperatively. A 
Levin tube was used postoperatively in only 9 cases (2.7 per cent) in the 
entire series. Ingestion of food and fluids was not permitted in the immediate 
postoperative period, during which the patient was maintained on intra- 
venously administered fluids. The duration of this postoperative fast was 
usually forty-eight to seventy-two hours, although it was extended if there 
was increased drainage from the wound when sips of water were taken orally. 
The patients were permitted to get out of bed on the day following operation 
and were ambulatory thereafter. Liquid diet was continued for twenty-four 
to forty-eight hours, following which a mechanically soft diet was prescribed 
for two or three weeks. The diet was not restricted beyond this time. 


COMMENT 


We fully appreciate the excellent results achieved by Lahey using the 
two-stage operation for excision of pharyngo-esophageal diverticulum. How- 
ever, since equally good immediate results follow the use of the one-stage 


procedure (Table I), we believe the one-stage pharyngo-esophageal diverticu- 


TABLE I. COMPARISON OF RESULTS OF THE ONE-STAGE OPERATION WITH RESULTS OF THE Two- 
STAGE OPERATION FOR EXCISION OF PHARYNGO-ESOPHAGEAL DIVERTICULUM 








TWO-STAGE OPERATION 
ONE-STAGE OPERATION ( LAHEY ) 
CASES | PER CENT CASES | PER CENT 
Cases reported 339 100 365 100 











Operative (hospital) deaths : 0.9 2 0.6 


Postoperative complications 
Drainage of saliva, food (temporary ) 3.2 “Limited number” 


Persistent pharyngo-esophageal- 2 0.6 
cutaneous fistula 


Infection j 8 Not stated 
Vocal cord paralysis i 4 ‘d Not stated 
Period of convalescence 


Average hospitalization, days 14-19 minimum 


Average posthospitalization observa- 4.5 Not stated 
tion before complete dismissal, days (h.4)* 


Average total time from operation to 3.6 Not stated, but 14-19 
complete dismissal from medical (8.1) * minimum 
eare, days 





*Calculated for 72 patients operated on during the last 3 years. 
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leetomy to be the procedure of choice for most, if not all, patients with this 
lesion. We believe that the simplest surgical procedure requiring the shortest 
period of hospitalization, the shortest period of postoperative convalescence, 
and the least emotional and financial trauma to the patient should be selected 
if it produces equally good rates of cure without increasing the morbidity and 
mortality rates. 

SUMMARY 


From our study of a large group of cases in which one-stage pharyngo- 
esophageal diverticulectomy was performed, we are able to report operative 
mortality and morbidity rates that are as good as, and in some instances 
better than, the best rates reported following the two-stage operation for 
excision of pharyngo-esophageal diverticulum. Furthermore, the period of 
hospitalization and the period of observation after leaving the hospital were 
significantly less when the one-stage procedure was used. When these results 
are considered, together with the economic and emotional advantages to the 
patient who undergoes only one operation instead of two, we believe that the 
one-stage procedure for excision of pharyngo-esophageal diverticulum is pref- 
erable to the two-stage procedure. 
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DISCUSSION 
DR. HERBERT C. MAIER, New York, N. Y.—I fully agree about the advantages of 


the one-stage operation for pharyngo-esophageal diverticulum. I rise to discuss a situation 
in which not only was a one-stage operation indicated, but where it should have been done 


as an emergency. 

I am referring to an unfortunate situation where a pharyngo-esophageal diverticulum 
had been perforated endoscopically. I saw this patient about four hours after the 
endoscopy because of the development of emphysema in the neck. Although we considered 
the possible advisability of immediately resecting the previously demonstrated diverticulum, 
we did not do that but merely drained the cervical region as one may do for endoscopic 
injury to the cervical esophagus. A film taken one week later showed that Lipiodol was 
extravasating from the esophagus and had collected in the mediastinum, indicating the need 
for a secondary posterior mediastinotomy. 

A film demonstrated why one should in this sort of situation treat the patient by im- 
mediate definitive diverticulectomy. One could see the diverticulum and the tiny but very 
persistent fistula from the dependent portion of the diverticulum leading into the mediastinal 
abscess. If we had given this patient Lipiodol before we did the original emergency opera- 
tion, I am sure we would have proceeded immediately to diverticulectomy, since the roentgen 
demonstration of diverticular perforation would have suggested the improbability of spon- 
taneous closure of a perforation so located. There was as yet no inflammatory process in the 
neck which would have contraindicated this procedure. At this later stage diverticulectomy 
was done, but much valuable time had been lost. 

A roentgen examination is important in making certain that one is not dealing with an 
unusual type of diverticulum in this area. Although this particular diverticulum was at the 
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same level as the usual pharyngo-esophageal type, it was truly a rare lateral esophageal 


diverticulum, one which protruded from the anterolateral aspect of the upper esophagus. 


From the original films, which did not include a true anteroposterior projection, we were 
thinking of operating from the left side, which would have been a most unsatisfactory approach 
in this case. 


DR. J. D. FRYFOGLE, Detroit, Mich.—I should like to diseuss Dr. Gray’s paper in 
response to Dr. Lahey’s challenge and defend the one-stage procedure. In so doing, I would 
like to add 15 cases of my own that have not been previously reported. Fourteen were men 
and there was one woman; the.ages were from 48 to 83. The predominant symptom was 
dysphagia. Preoperatively the nutritional deficiencies were corrected; the patients were 
esophagoscoped so that the mouth of the sae and the normal esophageal lumen could be 
compared. Bacteriologic studies of the sae contents were made and the patients were given 
oral drops of Terramycin. 

I show this only because it is the most beautiful picture of a diverticulum that I have 
ever seen and the only one I have seen where the pharynx and the esophagus are so beauti- 
fully outlined together. I believe, and I am sure you believe, in Dr. King’s theory of an 
acquired development of these diverticula. He suggests in his monograph that on swallowing 
there is gradual enlargement of the sae and the prevention of a ridge following repair 
is important. For this reason I wish to present two technical points in the one-stage 
procedure that have proved to be helpful. 

The realignment of the muscularis of the esophagus obviously can be only in the 
plane of the constrictor fibers. However, the realignment or the suture line could be made 
on the closed surface and swung in almost any direction. The second problem that occurs 
is that we sometimes cut the sac on the bias. To prevent the latter, a Duval lung clamp 
is placed across the neck of the sac. By cutting and sewing parallel to the clamp a flush 
straight line of closure is obtained; No. 4-0 silk is used for suture. 

The advantages of the method are that there is no suture ridge or dimple for the 
start of a new sac. The two-angle closure strengthens the posterior pharyngeal wall as 
cross-grained plywood adds strength to its respective thickness, 

Our results in this series of 15 patients have been excellent. There have been no 
deaths and no complications except a small salivary fistula in one, which closed spon- 
taneously in thirty-six hours. This group has been followed for three years and all the 
patients are still alive, including the 83-vear-old woman. 


DR. C. L. JACKSON, Philadelphia, Pa.—I am very glad to hear such an eloquent 
and authoritative voice raised in support of the one-stage operation. The Jackson Clinies 
have been fighting for this operation even long before the antibiotic era, dating from the 
paper by Gaub and Jackson in Surgery, Gynecology § Obstetrics away back in 1915! It 
has been the feeling of the Jackson Clinics that this operation was to be preferred to the two- 
stage in the vast majority of cases. I admit with Dr. Gray that the argument is greatly 
strengthened in the past ten years by the development of antibiotic postoperative management. 
We have now in press a report of a series of cases, in which the operation was done by myself 
and my associate, Dr. Charles Norris. In only two of these cases was a two-stage operation 
done, because of special indications. There was no operative mortality in a series of 50 con- 
secutive cases. 


DR. HERBERT D. ADAMS, Boston, Mass.—I am sure that if Dr, Lahey could have 
been present to discuss this paper, he would have been greatly impressed and very much 
interested in the fine results in this series. We must not forget, however, that he devised 
the two-stage procedure prior to the era of antibiotics, at which time opening the 
esophagus, with its mixed organisms and flora of the mouth, carried a very high morbidity 
and mortality, and it was for this same reason that esophageal resection at that time was 
a very hazardous procedure. His results were so excellent with the two-stage procedure 
under these adverse conditions that he continued to favor this method all his life. He 
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and I had many discussions after the advent of antibiotics, and as I gained experience in 
safe esophageal surgery under antibiotic coverage, I began to resect diverticula in one 
stage, with uniformly good results as reported in this paper. 

There is only one type of patient in whom I would still prefer to use a two-stage 
procedure, and these are the patients in a serious state of malnutrition associated with a 
large obstructing diverticulum, A simple diverticulopexy will permit them to eat, and 
one can take as long as necessary, even months, to get them into a good nutritional state. 
We have had several patients with serious coronary occlusions, in whom diverticulopexy 
alone was done, and normal eating and nutrition were maintained for the remainder of 
their lives, The only other point of importance that occurs to me is that we are encounter- 
ing more and more resistant organisms, and there may come a time when the two-stage 
operation may perhaps again be necessary for the same reasons for which it was originally 


devised. 


DR. JOHN M. DORSEY, Evanston, [ll.—I, too, have had such a case as Dr, Maier 
has encountered; one of two. 

A mediastinal abscess arose from a perforated diverticulum, which we discovered 
after mediastinotomy failed to eliminate the abscess. 

My remarks are particularly directed toward the treatment of the recurrent diverticu- 
lum, for those of us who have had a patient with recurrence after either a one-stage or 
perhaps two-stage operation. In my own experience, the mistake I made, to which I wish 
to call attention, is the too early re-operation after recurrence. I feel it is best to 
wait until the recurrence has been established, and the tissues have come back to a nearly 
normal state before attempting a second operation. A further point—I have witnessed one 
of the factors of recurrence in the immediate postoperative period, and that, to my 
surprise, was due to a very marked straining from attempted emesis. I am sure that this 
accounts for some early postoperative leaks, and even an indwelling Levin tube may fail 
to prevent it. 


DR. HOWARD K. GRAY (Closing).—I certainly wish to thank the discussers for 
their comments. I agree that at the present time Dr, Lahey would probably utilize the 
one-stage procedure. It is quite possible that we may have to resort to the two-stage 
procedure should the organisms involved in these cases become resistant, but up to now 
this apparently has not been necessary. 

With regard to Dr. Maier’s comment about the diverticulum pointing to the right, I 
might say that exploration of the diverticulum was done on the right side in approximately 
25 per cent of the patients in this series. We do not mean to indicate that all patients 
must be operated upon by the one-stage procedure. The general condition of the patient, 
particularly with relation to his nutritional stage, may dictate a more conservative pro- 
cedure at first, but in our experience this has not been necessary in recent years, as has 
been stated in the paper. 

One final comment: rarely, will one find a carcinoma in the pharyngo-esophageal 
diverticulum. I have had only one in my personal experience, but I believe that there 
have been two or three others seen in our institution. If there is any suspicious filling 
defect in the diverticulum, as shown roentgenographically, the possibility of cancer must 


be considered. 





ENDOSCOPIC TREATMENT OF BRONCHIAL FISTULA 


Brinpvo Guipa, Fituo, M.D. 
SAo PauLo, BRAZIL 


HE endoscopic treatment of the bronchial stump fistula as a complication 

of excisional therapy for tuberculosis, as suggested by Overholt, has been 
performed on 14 patients. It is the purpose of this paper to describe in detail 
the endoscopic findings and the clinical evolution in such eases. 


Case 1.—D. R., a 28-year-old white woman. <A left pneumonectomy for tuberculosis 
was performed on Oct. 28, 1949, followed by corrective thoracoplasty on Dee. 12, 1949. On 
July 6, 1950, a diagnosis of bronchopleural fistula was made. On the same day, underwater 
drainage was begun. The patient’s condition improved. On Jan. 23, 1951, a bronchoscopy 
was performed and a 5 mm. opening was observed in the bronchial suture, which was cauterized 
with 20 per cent sodium hydroxide and neutralized with acetic acid. The same process was 
repeated on February 12, when stimulation of the bronchial lumen closure was noted. 
Bronchoscopy was performed again on March 4, and this time the bronchial fistula was not 
seen. Bronchography twenty days later showed that the bronchial stump fistula was closed. 
The patient was discharged from the hospital on Feb. 28, 1952. 


Case 2.—M. §S., a 25-year-old Negro man. An upper left lobectomy for tuberculosis 
was performed on Jan. 30, 1950. On February 2, diagnosis of bronchopleural fistula was 
made, Corrective thoracoplasty was performed on March 3. Bronchoscopy on Nov. 11, 1950, 
showed a 10 mm. opening in the bronchial suture. This opening was cauterized with 20 per 
cent sodium hydroxide and neutralized with acetic acid. Bronchoscopy on November 18, 
showed stimulation of the bronchial elosure. During January, 1951, there was no clinical 
signs of bronchial fistula; but bronchography on May 5, showed persistence of the fistula. 
Bronchoscopy and cauterization were performed on November 25, and December 12. Complete 
closure of the stump was seen. The patient died on Aug. 8, 1953, of cardiae failure. 


Case 3.—M. J. O., a 38-year-old white woman. A left pneumonectomy for tuberculosis 
was performed on March 3, 1953. On April 10, diagnosis of bronchial fistula was made by 
clinical findings. With bronchoscopy on April 13, a 4 mm. opening was observed in the 
bronchial stump. It was cauterized with 20 per cent sodium hydroxide and neutralized 
with acetic acid. Bronchoscopy and cauterization were done again on April 25, followed 
by reduction of the bronchial lumen. On April 29, intercostal underwater drainage was 
performed; followed by bronchoscopy and cauterization on May 5. The fistula was not seen. 
On May 16, open drainage of the hemithorax was done. A corrective thoracoplasty was 
performed on Aug. 20, by Dr. Botelho. The hemithorax was opened and the fistula was not 
seen. The patient was discharged from this hospital on July 4, 1954. 


Case 4.—A. C. A., a 38-year-old white woman. -An anterior thoracoplasty, followed by 
cavity drainage and two-stage posterior-superior thoracoplasty had been performed in another 
hospital. In this service, a right superior lobectomy for residual cavity and apical inferior 

iy 


segmentectomy were performed on April 24, 1953. Clinical diagnosis of bronchial fistula 
was made on April 27, followed by total opening of the suture of skin and muscular layers. 


Hospital Miguel Pereira, Department of Surgery—Chief Surgeon: Gabriel Lotelho. 
Received for publication Dec. 10, 1954. 
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Fig. 1.—Case 1. Bronchography showing bronchial stump closed following treatment. 


Fig. 2.—Case 2, Bronchography shows persistence of bronchial stump fistula after treatment. 
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Bronchoscopy on May 25 showed total opening of the bronchial stump which was cauterized. 
The patient’s general condition improved in the next four months. Another bronchoscopy 
(on October 27) showed a great reduction of the bronchial lumen. Bronchoscopy was 
repeated on November 17, at which time the fistula was not seen. Bronchography on November 
22, showed the fistula. On December 12, a thoracoplasty was performed by Dr. Botelho, and 
the hemithorax was opened, A small fistula at the stump of the bronchus of the superior lobe 
was sutured with steel wire. The patient was discharged from this hospital on March 3, 
1954, 


Case 5.—A. 8. G., a 23-year-old white woman. A right upper lobectomy and apical 
inferior segmentectomy for pulmonary tuberculosis was performed on March 3, 1953. There 
was no total pulmonary re-expansion in the postoperative period, and there were aspirations 
of intrapleural fluid. Bronchoscopy was performed on April 1, when a 3 mm. opening of 
the bronchial stump was seen. It was cauterized with sodium hydroxide and neutralized 
with acetic acid. Bronchoscopy was repeated on May 25, showing the bronchial lumen 
reduced, and no fistula present. There were no clinical signs of bronchial fistula. Corrective 
thoracoplasty was performed on May 25. On March 18, 1954, a right inferior lobectomy was 
performed by Dr. Botelho, and a small fistula was seen in the right superior bronchus stump, 
and sutured with steel wire. The patient is still under treatment. 


Case 6.—H. H., a 17-year-old part-Japanese woman. A left pneumonectomy for tuber- 
culosis was performed on Oct. 20, 1950. On October 30, the patient developed a bronchial 
stump fistula. On November 25, bronchoscopy showed the tracheobronchial tree full of secre- 
tions. The patient was aspirated. On bronchoscopy again on December 5, a 3 mm. opening of 
the bronchial stump was seen and cauterized with 25 per cent silver nitrate. Bronchoscopy 
was performed again on Feb, 21, 1952, and the fistula was not seen. This was followed by 
cauterization of the bronchial stump with sodium hydroxide and neutralization with acetic 
acid. This treatment was repeated on April 10. Bronchography on Feb. 2, 1952, showed a 
very small fistula. Patient died on July 18, 1952, of cor pulmonale. 


Case 7.—V. J. S., a 24-year-old white man. A right pneumonectomy for tuberculosis 
was performed on Aug. 14, 1953. The next day a bronchial fistula was apparent. Corrective 
thoracoplasty, with opening of the hemithorax and bronchial fistula closure with steel wire, 
was performed on Oct. 12, 1953, by Dr. Botelho. The bronchial fistula reopened on the third 
postoperative day. Bronchoscopy on October 23, showed a 2 mm. opening of the bronchial 
suture. It was cauterized with 20 per cent sodium hydroxide and neutralized with acetic 
acid. Open drainage was performed on October 25, and a bronchoscopy on November 16, 
did not show the fistula, but three bronchial sutures were visible. Cauterization with sodium 
hydroxide and neutralization with acetic acid was done. Bronchoscopy on November 1, 
showed no sutures, and that the bronchial lumen was reduced. The patient was discharged 
from this hospital on Feb. 10, 1954. 


Case 8.—J. N., a 33-year-old white man. A left inferior lobectomy for tuberculosis was 
performed on Aug. 17, 1953. Corrective thoracoplasty and underwater drainage had been 
performed in another hospital. Diagnosis of bronchial stump fistula was confirmed by 
bronchoscopy on November 1, and a 2 mm. opening was seen and cauterized with sodium 
hydroxide and neutralized with acetic acid. Bronchoscopy on November 17, showed the 
bronchial lumen reduced by cicatricial tissue and the fistula was not seen. The patient 
recovered and was discharged from this hospital on Feb. 10, 1954. 


Case 9.—L. P. R., a 23-year-old white man. A right inferior lobectomy for tuberculosis 
was performed on Sept. 9, 1949. On October 1, clinical signs of bronchial stump fistula 
were evident. Corrective thoracoplasty was performed on November 9. Bronchoscopy on 
April 7, 1954, showed a 2 mm. opening of the suture. Cauterization and neutralization with 
acetic acid were done. Bronchoscopy and cauterization were performed on April 21, and on 
May 5. No fistula was seen. The patient was cured and was discharged from this hospital 


on June 15, 1954. 
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Fig. 3.—Case 4. Bronchography shows the bronchial stump fistula opened after treatment. 


Fig. 4.—Case 5. Bronchography shows bronchial stump fistula opened after treatment. 
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Fig. 5.—Case 6. Bronchography shows persistence of small bronchial stump fistula after treat- 
ment. 


fe 


‘ a 


Fig. 6.—Case 10. Bronchography shows closure of the bronchial stump fistula after treatment, 
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Fig. 7.—Case 11. Bronchography shows bronchial stump fistula persistence after treatment. 





Fig. 8.—Case 12. Bronchography shows bronchial stump fistula persistence after treatment. 
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Case 10.—P. F. M., an 11-year-old white boy. A left pneumonectomy for tuberculosis 
was performed on May 2, 1950, and a bronchial stump fistula developed. Bronchoscopy on 
March 12, 1951, showed a 3 mm. opening of the suture. Bronchoscopy on April 14, April 24, 
and November 6, showed progressive reduction of the bronchial lumen. The fistula was not 
seen. Patient is in treatment for pocket and muscular layers and skin infection. 


Case 11.—P. P., a 20-year-old white man. A right pneumonectomy for tuberculosis 
was performed on Feb. 26, 1948, and followed by corrective thoracoplasty on April 27. 
Underwater drainage was done on Nov. 25, 1949. Bronchoscopy on Jan. 23, 1951, showed 
a 5 mm. opening of the bronchial suture. Cauterization with 20 per cent sodium hydroxide 
was done with neutralization with acetic acid. Good evolution observed, when bronchoscopy 
was again performed on February 10, March 12, and April 16. The fistula was considered 
to be completely closed. Bronchography on May 28, 1951, showed persistence of the fistula. 
Patient was discharged from the hospital, and is now working under observation. 


Case 12,—L. P. F., a 26-year-old woman. A right superior lobectomy for tuberculosis 
was performed on Aug. 21, 1953, as was a bronchoscopy on Oct. 27, when a 6 mm. opening 
of the bronchial suture was observed. Cauterization with 20 per cent sodium hydroxide was 
done with neutralization with acetic acid. Bronchoscopy on November 18, and December 1, 
showed great cicatricial reaction. The fistula was not seen on Dee. 1, 1953. Bronchography 
on Dec. 1, 1953, showed persistence of fistula. It was impossible to continue treatment due 
to the patient’s bad condition. Patient is on bed rest, and her general condition is becoming 
worse. 


Case 13.—B. B. J., a 32-year-old white man. A superior left thoracoplasty was per- 
formed for tuberculosis, the first stage on June 19, 1948, and the second on July 10. 
Residual cavity cavernostomy was done on May 3, with closure of the skin wound on Aug. 
5, 1948. A left superior lobectomy was performed by residual cavity on March 22, 1950. 
Bronchoscopy on Feb. 1, 1951, showed a 2 mm, opening of the bronchial suture. Cauteriza- 
tion with sodium hydroxide was done with neutralization with acetic acid. Bronchoscopy 
and cauterization were done in the same way on March 8, March 24, and May 16, 1951, 
when gradual reduction of the bronchial lumen was observed. There were no clinical signs 
of fistula. The patient recovered and was discharged from this hospital on July 14, 1952. 


Case 14.—S. F. 8., a 34-year-old white man. A left superior lobectomy for residual 
cavity was performed on March 30, 1949, followed by superior left thoracoplasty; the first 
stage on Aug. 11, and the second on Aug. 29, 1949. Clinical signs of bronchial fistula 
appeared some days after operation. Bronchoscopy on Nov. 6, 1950, showed total opening of 
the bronchial suture. Silver nitrate cauterization of the bronchial stump was done November 


6, November 21, and December 5, with no local changes. Bronchoscopy and 20 per cent 
sodium hydroxide cauterization and neutralization with acetic acid were performed on 
March 20, April 4, April 24, and May 7, 1951, with little local reaction. The fistula was 
always open. The patient was discharged from this hospital on request on Oct. 5, 1951, 


DISCUSSION 


We are not interested, in this paper, in the possible causes of postoperative 
fistula formation in patients submitted to excisional therapy for tuberculos’s. 
Treating 14 such cases by sodium hydroxide cauterization, we observed in all 
but two patients amelioration of the local conditions, with fibrous tissue forma- 
tion occluding the bronchial lumen. In two eases only did we observe the 
bronchial fistula closure at bronchoscopy. In all but two cases we observed 
improvement of the clinical signs of the bronchial fistula with total absence 
of it at the end of the treatment. We performed bronchography in 9 eases, 
which are considered bronchoscopically cured: five of these were definitely 
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closed; four of them were not although they had no elinical signs of a fistula, 
and the fistula was not seen at bronchoscopy because the cicatricial tissue 
reduced the bronchial lumen by a longer and more irregular way. These, prob- 
ably, will be definitely closed in the future. We have no bronchography of 
three eases, which were in good condition without clinical or bronchoscopic 
signs of fistula. In two eases the fistula remained open and did not improve 
by the treatment. We believe this fact had some relation to the poor general 
condition of these patients. The endoscopie treatment of the bronchial fistula 
does not contraindicate any other means, such as thoracoplasty and drainage 
of the residual chest space, and these, too, have been performed. The ecauteriza- 
tion shortens the patient’s treatment. We definitely believe it is a good 
treatment for this postoperative complication, together with the other indicated 
means. 
SUMMARY 


Fourteen cases of bronchial stump fistula after pulmonary resection for 
tuberculosis are presented. Twelve cases were cured bronchoseopieally, in 
which 9 bronechographies showed the fistula definitely closed in five eases, and 
not closed in the remaining four. Three cases were not submitted to bronchog- 
raphy. In only two eases was there clinical evidence of the fistula. In two 
eases no benefits resulted from the treatment, because of the poor general con- 
ditions of the patients. 





AN ANALYSIS OF UNFAVORABLE RESULTS IN THE SURGICAL 
TREATMENT OF BRONCHIECTASIS 
Ropert L. GinsBerG, M.D.,* Jack C. Cootey, M.D.,* ArtHuR M. OLSEN, M.D.,** 
AND JOHN W. Kirk.in, M.D.*** 
ROCHESTER, MINN. 


HE clinical results in the surgical therapy of bronchiectasis are good.’ A 
recent review of 221 cases of bronchiectasis revealed excellent results in 
75 per cent. A fair result was obtained in an additional 16 per cent and a poor 
result in only 5 per cent of this series. It is the purpose of this communication 
to analyze certain factors possibly responsible for this group of unsatisfactory 
results. 
METHODS 


This study represents an evaluation of the unsatisfactory results in 46 
cases (21 per cent) of 221 cases of bronchiectasis treated by surgical resection 
at the Mayo Clinic in a twelve-year period ending December, 1952. In all 
cases a thorough evaluation was made with special reference to the bronchoscopic, 
bronchographie, and pathologie findings. 

Clinical results were determined by follow-up examination or direct ques- 
tionnaire. This series includes 35 patients classified as having a fair result and 
11 patients having a poor result. Our “fair” category consists of those who 
have some limitation of general activity, but whose symptoms are not in- 


capacitating. A poor result designates a patient who is little improved or is 
worse following operation (Table I). 


TABLE I, CLINICAL RESULTS IN 221 PATIENTS UNDERGOING PULMONARY 
RESECTION FOR BRONCHIECTASIS 


GOOD FAIR | POOR | DEAD 
TOTAL| NO. |PERCENT| NO. |PERCENT| NO. |PER CENT] NO. | PER CENT 
Unilateral resection 213 163 76 31 5 10 5 9 
Bilateral resection 8 a 38 4 5 1 12 0 
Total 221 166 75 35 11 5 9 


























ANALYSIS OF UNFAVORABLE RESULTS 


In reviewing these eases certain factors were correlated with an unfavor- 
able clinical result. An analysis of these various factors follows. 

Age.—It was our feeling that children as a group did not obtain as gratify- 
ing a result from surgical therapy for bronchiectasis as did adults. This im- 
pression appears to be confirmed by the present study. There were 30 children 
in our original study. In 12 (40 per cent) of these the result was unfavorable. 
This figure is to be compared with an over-all unfavorable result of 21 per cent. 


The Mayo Foundation in Rochester, Minn., is a part of the Graduate School of the Uni- 
versity of Minnesota. 

Received for publication Jan. 31, 1955. 

*Fellows in Surgery, Mayo Foundation. 

**Section of Medicine, Mayo Clinic and Mayo Foundation, Rochester, Minn. 

***Section of Surgery, Mayo Clinic and Mayo Foundation, Rochester, Minn. 
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We had suspected, similarly, that our older age group might not fare well. 
We were pleased to note that of 24 patients aged 40 years or more, there were 
only 4 (17 per cent) unfavorable results. Age, within reason, therefore, is no 
contraindication to definitive surgical therapy. 

Ser.—In our original series 132 patients were female and 89 male, a ratio 
of 3to2. Of the 46 patients obtaining an unfavorable result, 31 were female and 
15 were male. This represents a ratio of 2 to 1. While this difference is not 
striking, it would indicate a less satisfactory response to surgical therapy in 
females than in males. 

Hemoptysis.—A review of the duration of symptoms showed no correlation 
with the over-all result, either in the unfavorable group or in the series as a 
whole. 

It was anticipated, however, that the symptom of hemoptysis might in 
some way be associated with an unfavorable result. This did not prove to be 
the case. In the original series, 57 per cent of patients had some degree of 
hemoptysis. Twenty-five (54 per cent) of our 46 patients with unfavorable 
results had hemoptysis. It seems evident that this symptom does not preclude 
a good result. 

Residual Disease.—It was thought that residual disease might contribute 
to a less satisfactory result. This was not clearly the case. Analysis of data on 
the 46 patients obtaining unfavorable results revealed that 25 (54 per cent) 
had some residual bronchiectasis. This is to be compared with an incidence of 
41 per cent in the over-all series. 

In addition, of 85 patients in the original series who had residual disease, 
65 (76 per cent) had a good result. It is apparent that residual disease is com- 
patible with a good result. 

Further analysis of this residual group revealed a definite difference in 
results between those patients having ipsilateral residual disease and those 
having contralateral residual disease. In patients with contralateral residual 
disease, 81 per cent obtained a good result, as contrasted with patients with 
ipsilateral residual disease of whom 68 per cent obtained a good result (Table 
II). Thus, it would appear that contralateral residual disease is better 
tolerated than ipsilateral disease, and every effort should be made initially to 
remove all disease present on the side on which operation is performed. 


TABLE IIT. CLINICAL RESULTS IN PATIENTS WITH RESIDUAL DISEASE 








GOOD RESULTS OBTAINED 
PATIENTS NO. | PER CENT 








Total with residual disease 85 65 76 
Contralateral residual 57 46 81 
Ipsilateral residual 28 19 68 





Postoperative Complications—Postoperative complications occurred nearly 
twice as frequently in this unfavorable group as in the series in general. The 
following postoperative complications were encountered: retention of secre- 
tions, empyema, empyema with bronchopleural fistula, hemorrhage, pulmonary 
edema, pleural effusion requiring thoracentesis, and pneumothorax. The 
incidence of these complications in the general series is given in Table III. A 
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study of the incidence of postoperative complications in the 46 unfavorable 
results is given in Table IV. Reference to these tables suggests that the only 
postoperative complication influencing the clinical result is retention of seere- 
tions. 


TABLE III. COMPLICATIONS OF PULMONARY RESECTION, 221 CASES OF BRONCHIECTASIS 








COMPLICATION | CASES | PER CENT 


9« 
mot 





Empyema 
Empyema with bronchopleural fistula 3.6 
Pleural effusion requiring thoracentesis : 2.3 
Pneumothorax 

Hemorrhage 

Pulmonary edema 

Retained secretions requiring bronchoscopy 5 





TABLE IV. COMPLICATIONS OF PULMONARY RESECTION, 46 CASES WITH AN 
UNFAVORABLE RESULT 








COMPLICATION | CASES PER CENT 





Kmpyema 0 0 
Empyema with bronchopleural fistula 3 6.5 
Pleural effusion requiring thoracentesis 3 6.5 
Pneumothorax 4 8.7 
Hemorrhage 0 0 
Pulmonary edema 0 0 
Retention of secretions 21 45.7 





Of the 46 patients manifesting an unfavorable clinical result, 21 (45.7 per 
cent) developed retention of secretions. This group is to be compared with the 
over-all series of 221 patients undergoing resection, in which only 57 (25.8 per 
cent) manifested retention of secretions. This is an impressive difference, and 
it seems necessary to conclude that postoperative retention of secretions is of 
critical importance in determining prognosis (Table V). 


TABLE V. INCIDENCE OF RETENTION OF SECRETIONS IN ENTIRE SERIES 
AND UNFAVORABLE-RESULT GROUP 








] RETAINED SECRETIONS 
CASES | NO. PER CENT 
Entire series 221 57 25.8 
Unfavorable-result series 46 21 45.7 














New Bronchiectasis—Many authors® * have expressed the opinion that 
bronchiectasis is not a progressive disease. Recent reports indicate that this is 
not entirely the case and our study would confirm the more recent observations. 

Bronchographie evidence of new bronchiectasis was found in 24 patients. 
In 62.5 per cent of these a significant postoperative complication developed. 
This would suggest that postoperative complications play some part in the 
formation of new bronchiectasis. Furthermore, 67 per cent of these 24 patients 
obtained an unfavorable result. New bronchiectasis is therefore a serious 
postoperative development and must be considered a frequent precursor of a 
poor result. 

It is of further interest to note that there were 5 cases of documented 
progressive bronchiectasis, in 3 of which the result was unsatisfactory. 

These figures probably represent a minimum since only 51 postoperative 
bronchograms were obtained. 
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Sinusitis—The relationship between bronehiectasis and sinusitis has been 
studied by a number of competent investigators, who reached divergent con- 
clusions. Graham econeluded that there is a definite causal relationship between 
the two* and suggested the possibility of sinusitis being related to unfavorable 
results in the surgical management of bronchiectasis.° Perry and King have 
noted a frequent occurrence of the two conditions; 66 per cent of their patients 
with bronchiectasis had sinusitis. These authors were not willing to conclude 
that a causal relationship existed. Riggins® encountered sinusitis in 30 per cent 
of his patients with bronchiectasis, but in two thirds of these, bronchiectasis 
preceded sinusitis. 

In our study, an over-all incidence of sinusitis of 28.5 per cent was en- 
countered; of the 46 patients with unfavorable results, sinusitis occurred in 
41.3 per cent. Table VI compares the incidence of an unfavorable result in 
our cases with and without sinusitis. It is evident that a difference exists 
between the two groups, suggesting some real relationship between bronchiectasis 
and sinusitis which merits attention and treatment by the clinician. 


TABLE VI. RESULT OF PULMONARY RESECTION FOR BRONCHIECTASIS ACCORDING 
TO OCCURRENCE OR ABSENCE OF SINUSITIS 








UNFAVORABLE RESULTS 
CASES NUMBER PER CENT 
Without sinusitis 158 27 Li 
With sinusitis 63 19 30.2 
Total 221 46 20.8 














Obviously, other conditions may well influence the results of the surgical 
treatment of bronchiectasis. The general allergic background of the patient 
may be a very important factor. Further study should be directed toward the 
role of this and other conditions in the prognosis of bronchiectasis after 
operation. 


SUMMARY 


A careful clinical appraisal and bronchographie review of 221 cases of 
surgically treated bronchiectasis were undertaken in an effort to determine the 
factors related to unfavorable results. Factors thought to be of major im- 
portance included postoperative complications and new bronchiectasis. Fae- 
tors thought to be of less importance were residual disease, particularly 
ipsilateral residual disease, bronchiectasis in children, and sinusitis. A dis- 
cussion of these factors is presented, 
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TYPES AND INCIDENCE OF LUNG HERNIAS 
D. Bona Hiscor, M.D., AND GrorGE J. DiagMan, M.D. 
ALBANY, N. Y. 


IIIS report presents a case of spontaneous lung hernia, brings up to date 

the incidence of this condition in the literature, and classifies all cases of 
lung hernia published since 1925. Excellent and fairly comprehensive reviews 
of other aspects of the subject have already been presented by Montgomery and 
Lutz,** Goodman,”* Maurer and Blades.*” 

In 1925, Montgomery and Lutz reviewed all the cases reported in the 
literature up to that time, a total of 165, and classified as many as possible 
according to etiology and location. In 1933, Goodman collected a total of 171 
cases, and Maurer and Blades stated in 1946 that ‘‘less than 185 cases have 
been recorded in the medical literature.’ A number of individual case reports 
in the more recent medical literature quote one of these figures to indicate 
the rarity of lung hernias. However, because no complete collection and 
classification of reported cases have been made since the review by Montgomery 
and Lutz in 1925, it seemed worth while to collect and classify all cases pub- 
lished since that time. Sixty-eight cases have been found in the literature be- 
tween 1925 and June, 1954, including some not mentioned by Goodman in 
1933, and ineluding the case presented herewith. These 68 cases added to the 
165 reported by Montgomery and Lutz bring the current total to 233. There 
are probably a few more, because some articles on the subject were not avail- 
able. 10, 12, 15, 22, 30, 50 

Of the 68 cases available for this study, 52 provided information on both 
etiology and location; 4 gave information only on etiology; 4 gave information 
only on location; and 8 more had no information of value in classification. As 
a result, there are 56 cases available for classification in each category. 

A lung hernia may be defined as a protrusion of the lung beyond the 
normal confines of the thoracic cavity through an abnormal opening in the 
chest wall, which is covered by a mesothelium-lined sae and skin. The term 
‘‘prolapse of the lung’’ has been used by some authors to describe a similar 
condition but one in which the pleura has been interrupted. It is our opinion 
that there is no distinct difference between prolapse and hernia. All such 
conditions should be classified as true hernias, since, by definition, the lung 
has protruded abnormally through the confines of the thoracie cavity. Mediasti- 
nal hernias are not related etiologically or pathologically to the hernias being 
considered here and are not included. 

From The Veterans Administration Hospital, Albany, N. Y. 
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The basic classificatoin as suggested by Morel-Lavallée in 1849 is still ae- 

cepted today and is as follows* : 
ACCORDING TO LOCATION ACCORDING TO ETIOLOGY 
A. Cervical A. Congenital 
B. Thoracic B. Aequired 
C. Diaphragmatic (1) Traumatie 
(2) Consecutive 
(3) Spontaneous 
(4) Pathologie 

A consecutive hernia was defined as a hernia that had delayed onset after 
local trauma; now these are usually included with traumatic hernias. Likewise, 
today a diaphragmatic lung hernia is considered to be an impossibility because 
of the differential in pressures in the thoracic and abdominal cavities. In 1882, 
Beale® described 1 case of so-called incarcerated hernia of the lung through the 
diaphragm into the abdominal cavity. No similar cases have been reported since 
that time. 

Table I gives the comparative figures for Montgomery and Lutz’s series, the 
present series, and the combined data for all lung hernias when classified accord- 
ing to etiology. Table II gives comparative figures when they are classified ac- 
cording to location. 


TABLE I, CLASSIFICATION ACCORDING TO ETIOLOGY 








| MONTGOMERY AND | 


LUTZ HISCOE AND DIGMAN COMBINED FIGURES 
ETIOLOGY NO. | PER CENT| NO. | PER CENT NO. | PER CENT 








Congenital 29 17.6 19.6 40 18 
Acquired 

1, Traumatic 83 50.3 3: 57.1 52 

2. Spontaneous 53 32.1 19 

3. Pathologic 0 0 Y es" 2 1 
Total 165 56 











TABLE II, CLASSIFICATION ACCORDING TO LOCATION 








MONTGOMERY AND 
LUTZ HISCOE AND DIGMAN COMBINED FIGURES 
LOCATION | NO. | PER CENT | NO. | PER CENT | NO. | PER CENT 
Cervical 16 20.5 17 30.4 33 24.6 
Thoracic 62 79.5 39 69.6 101 75.4 
Diaphragmatic 0 0 0 0 0 0 
Total 78 6 134 














In the present series of 56 cases classified according to etiology (Table I), 
there were 11 congenital hernias. Five of these were cervical and 6 were inter- 
costal, due primarily to costal malformations. The finding of 19.6 per cent con- 
genital hernias is very close to the proportion reported by Montgomery and 
Lutz, 17.6 per cent. Acquired hernias made up 80.4 per cent of this series, and 
71.1 per cent, of these were traumatic in origin. In the group of 11 spontaneous 
eases, 8 were cervical and 3 thoracic; in contrast to Urbach’s finding® of 7 supra- 
clavieular, and 18 thoracic. The 2 pathologie cases were due to severe infections 
of the lung and thoracie wall in ehildren.?* *° 
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Of the 56 cases here classified according to location, 17 were cervical. Al- 
though it has been stated that cervical hernias are most commonly congenital,” 
in the present study there were more cervical hernias with a spontaneous onset 
during or after late childhood than there were congenital cervical hernias. It is 
true that those cervical hernias with late onset could have been-attributed to 
congenital weakness of Sibson’s fascia but these have been considered here to be 
of spontaneous origin. It is of interest that 3 cases of bilateral cervical hernias 
have been reported: 2 congenital in infants,’ *° and 1 spontaneous in an 
adult.** Each case of bilateral hernia was counted as 1 case only in the Tables. 
Suffice it to say that most thoracic hernias follow trauma of various degrees, 
ranging from simple rib fractures to extensive operations. 

On physical examination of a patient with lung hernia, one notices a 
bulge on the chest wall only when the intrathoracic pressure is increased. 
This is usually associated with chronic cough, pain, and a palpable defect in 
the chest wall. The cervical hernias bulge between the sealenus anticus 
musele and the sternocleidomastoid muscle. Thoracic hernias are most com- 
monly found, first, at the sites of previous trauma or injury, second, anteriorly 
in the interspace near the costochondral junction, and third, in the interspaces 
posteriorly near the vertebral bodies. The latter two are sites of spontaneous 
herniations and are explained by the deficiency of the external intercostal 
muscles anteriorly and the internal intercostal muscles posteriorly. The lower 
incidence of hernias posteriorly may be due to the support rendered by the 
latissimus dorsi, trapezius, and rhomboid muscles. 


X-rays usually confirm the physical findings, and in special projections 
the air-bearing tissues of the lung can be seen to project outside the thoracic 


wall. 
CASE REPORT 

E. F., a 67-year-old white man, was admitted to the Albany Veterans Administration 
Hospital for the second time on Jan, 19, 1954, with the chief complaint of pain in the 
abdomen of three to four days’ duration. 

For several days prior to admission, the patient had an upper respiratory infection 
with cough, hoarseness, and dyspnea. While coughing, about three days prior to admission, 
the patient felt a sudden mid-abdominal pain that felt “as if something were ripping apart.” 
The pain remained constant, prevented sleep, was worse when the patient reclined and 
was aggravated by coughing. The patient had had some dyspnea with wheezing, especially 
on exertion, for the previous eight years, but he had never been told that he had heart 
trouble or high blood pressure. 

Past history revealed that he had been a beer truck driver for twenty years. He 
had had a cholecystectomy in 1940 and repair of a ventral hernia two months later; a 
well-healed right reetus scar and absence of abdominal hernias were noted on the first 
Albany V.A.H. admission in November, 1952. 

Review of systems showed that the patient’s general health had been good and he 
denied excessive coughing, chest pain, and hemoptysis. 

Physical Examination.—The temperature was 100.4° F.; pulse 128; blood pressure 
138/80; and weight 268 pounds. The patient was a well developed, very obese, elderly 
white man who was in moderate respiratory distress and wheezing but appeared to have 
good color. The chest showed increased anteroposterior diameter and‘a few coarse rales 
throughout. The heart was negative except for sinus tachyeardia. The abdomen showed 
an eight inch right paramedian scar, There was a large ecchymotie area with slight 
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tenderness in the right upper quadrant and to the right of the umbilicus (Fig. 1). There 
were no hernias noted. Two plus edema of the feet and ankles was noted. The physical 
examination was otherwise noncontributory,. 

Laboratory and X-ray Data: The white blood count was 9,000, with a normal differ- 
ential; hemoglobin 13 Gm.; and hematocrit 43. Urinalysis showed a high specifie gravity of 
1.013 after a Mosenthal concentration test. Urine cultures repeatedly showed Staphylococcus 
aureus, coagulase positive. The nonprotein nitrogen was 40, Folin blood sugar 126. Total 
serum protein was 7.9 per cent with an albumin of 4.2. The serologic test was negative. 
The platelet count was 304,000, with normal bleeding and coagulation time. Liver 
chemistries and electrolytes were normal. 


Fig. 1. Fig. 2. 

Fig. 1.—Patient in standing position. A, Costal margin. 8,» Seventh interspace. C, 
Area of ecchymosis. 

Fig. 2.—Same position. Hernia appears at B with Valsalva maneuver. 

Course in Hospital: X-ray of the chest on admission showed a pneumonitis and some 
atelectasis in the right lower lobe. The patient was treated with penicillin, bed rest, 
Isuprel, saturated solution of potassium iodide, and an 800 calorie low-salt diet. Further 
medical work-up revealed that the patient’s dyspnea was on the basis of chronic pulmonary 
disease and not cardiac failure. The patient’s general condition and dyspnea improved 
moderately on the treatment just described. 

At the time of admission it was noted that he had an area of ecchymosis in the 
right upper quadrant and to the right of the umbilicus, For a few days this eechymotic 
area gradually enlarged; it then began to subside and had almost completely disappeared 
by the tenth hospital day. This region and the right upper quadrant were tender through- 
out this time. The ecechymosis was thought at this time to be due to rupture of the 
superior epigastric artery precipitated by coughing. 

On Feb. 23, 1954, an intravenous pyelogram revealed bilateral hydronephrosis and 
hydro-ureter. A severe ulecerating chronic cystitis was found which was treated with 
prolonged drainage and antibioties until April 15, 1954. 
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Throughout this period the patient continued intermittently to complain of pain, 
which was especially aggravated by coughing, in the right upper quadrant and in the 
vicinity of the right costal margin. About two months after the ecchymosis on the 
abdominal wall had disappeared, the patient noted that a lump protruded in the right 
upper quadrant when intra-abdominal pressure was increased or when he coughed. A 


routine chest x-ray showed clearing of the pneumonitis but there was still a very slight 
amount of atelectasis at the right base. No hernia was noted. Physical examination at 
the time revealed that upon straining, a bulge about 5 inches in diameter appeared in the 
region of the right costal margin (Fig. 2). This bulge subsided spontaneously within 15 
seconds after the patient stopped straining. The skin was loose and thick and no crepitus 
was present. When the protrusion was palpated as it reduced, a defect could be felt in 
the cartilage of the costal margin, between the seventh and eighth ribs. This palpable 
defect extended for about 2 inches above and below on either side of the costal margin. 


Fig. 3.—Valsalva maneuver with barium in hepatic flexure. 


Both a barium enema and a small bowel series failed to reveal any bowel entering the 
hernia, The patient was fluoroscoped and probable lung tissue could be seen passing into 
the hernia, and it was noted that the seventh and eighth ribs spread as the patient strained. 
X-rays taken at this time revealed a definite bulge of a relatively radiolucent area that 
could be seen protruding into the hernia (Fig. 3). This was thought to be lung and was 
noted on the films only when the patient was straining. A bronchogram was performed on 
May 5, 1954, and revealed the terminal bronchi of the lateral segment of the right lower lobe 
extending to the herniated portion of the lung as well as some of the terminal radicals of 
the right middle lobe (Fig. 4). The minor fissure was low in position and showed thickening 
at its lateral end. There was also thickening of the pleura along the chest wall. 
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Throughout his period of hospitalization the patient was maintained on a low-calorie 
diet, 800 calories per day, but in spite of this his weight never went below 240 Ibs. He 
surreptitiously obtained food and did not cooperate. The patient was considered unfit for 
surgical intervention because of extreme pulmonary emphysema, obesity, and poor renal 
function. He was fitted with a special abdominal binder which gave prompt relief from 
symptoms. Accordingly he was discharged on a program of weight reduction diet and close 
supervision in the follow-up clinic. 


Fig. 4.—Bronchogram. Further illustrates extrusion of lung tissue on Valsalva maneuver. 


Comment.—This case is of interest in that it presents a complete picture of the develop- 
ment ef a spontaneous thoracic lung hernia, The onset of ecchymosis and pain dates the 
rent in the thoracic wall. The bulge, however, was not noted for about two months. This 
was probably due to muscular spasm at first and then the slow enlargement of the bulge to a 
noticeable size. Second, this is unusual in that the defect goes through the costal margin 
between the seventh and eighth ribs, thus making it imperative to determine whether this 
is a hernia of the lung or the peritoneal contents. 


SUMMARY 


A ease of spontaneous thoracie lung hernia is presented. 

There are at least 233 cases of lung hernia reported in the literature. 

Sixty previously unclassified cases have been classified according to 
etiology and location. These have been compared to and combined with the only 
other similar series done in 1925, 
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A TECHNIQUE OF SEGMENTAL RESECTION OF THE LUNG* 


WesLeY A. CHILps, M.D., AND Ropert E. Neuson, M.D. 
ALBUQUERQUE, N. Mex. 


INTRODUCTION 


URING the past several years an increasing number of segmental resections 

has been performed for the removal of pulmonary disease. This has been 

particularly true in tuberculosis, but the procedure is suitable for other localized 
disease, 

Techniques of segmental resection vary throughout the country, but most 
surgeons follow the method of starting from the stem bronchus and dissecting 
the pulmonary parenchyma along the major bronchus until a segmental branch 
is reached. Decision is made on the basis of anatomical relationships as to 
whether this is the bronchus leading to the segment to be removed. Confirmation 
is frequently made by occluding the bronchus while the anesthetist inflates the 
lung. This method has a few disadvantages. Frequently, it is time consuming, 
particularly when the hilus of the lung is searred and fibrotic. Anatomical 
relationships, also, may be difficult to assess, either because of anatomical varia- 
tions or because of distortions due to disease. 

During the course of development of our technique for segmental lung 
resections, a method of identification of any segmental bronchus has been found 
which has made for easy isolation of the proper bronchus. This technique de- 
pends upon the fact that the bronchus is the least elastic structure within the 
hilus of the lung. Therefore, traction exerted on the periphery of the lung causes 
the bronchus leading to that area to stand out as a tight cord, discrete from all 
other structures. This tight cord can be identified readily where it leaves the 
main bronchus by palpation between the thumb and index finger. 

To date, approximately 75 segmental resections have been done, using this 
method of bronchial identification, and there have been no operative mishaps 
due to anomalous anatomy or faulty anatomical identifications. Because of the 
simplicity this method gives to bronchial identification and the ease with which 
surgical residents have grasped the principles, the method was thought to war- 
rant this report. 

PROCEDURE 


Resection of the apical segment of the right upper lobe will be chosen as 
a descriptive example (Fig. 1). The visceral pleura is grasped with a lung 
forceps immediately adjacent or distal to the lesion to be resected, and traction 
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RESECTION APICAL SEGMENT RIGHT UPPER LOBE 
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Fig. 2.—Note: Palpation in this illustration is being done with the tip of the index finger 
palpating against the tip of the thumb. 
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is applied to the lung. Care is taken that the clamp be placed within the con- 
fines of the involved segment. After incision, the pleura is then dissected from 
the superior portion of the hilus with a blunt dissector. 

The superior portion of the hilus is then palpated with the index finger 
and thumb of one hand, while traction is exerted on the distal lung parenchyma 
with the lung clamp as illustrated in Fig. 2. Palpation at the hilus will ordi- 
narily identify the major bronchus with ease, and a series of small, hard lumps 
will be felt where the segmental bronchi bifureate from the major bronchus. 
It is in this area that the palpatory identification of the segmental bronchus will 
be made as it leaves the principal bronchus. Ordinarily, the whole length of the 
bronchus leading to the segment containing the lesion will be palpable as a tight 
cord, easily distinguished from other bronchi and vessels. If a great deal of 


------- Trachea 
Sup. vena cava 
Post. segmental bronchus 


Cut apical seg mental 
bronchus 


Apical and anterior seq- 
mental arteries 


Pulmonary vein 


.....Distal end of cut apical 
bronchus 


Fig. 3. 


fibrosis of the lung is present, it may be necessary to give several sharp tugs 
in order to make positive identification of the bronchus at the hilus. This 
identification is made with the segmental bronchus grasped between thumb and 
index finger, and the bronchus thus identified is kept in the grasp of these 
fingers. With the bronchus located, it is a relatively simple procedure to push 
back the pulmonary parenchyma at the place where the bronchus is nearest the 
hilar surface and isolate it from the surrounding structures (Fig. 3). Usually 
arteries and veins may be pushed aside without ligation until the bronchus is 
isolated, although the segments of the left upper lobe, for example, are usually 
most easily resected after preliminary ligation of the segmental arteries. A 
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eurved clamp is then passed under the bronchus to retain its identification. 
Preliminary stay sutures are then placed proximally in the bronchus (Fig. 3), a 
clamp is placed distally, and the bronchus is eut and closed. 

Traction is then applied to the clamped distal bronchus and the hilar ves- 
sels further exposed by blunt dissection (Fig. 3). Vessels entering the involved 
segment will in this manner be readily identifiable as tight cords coursing into 
the parenchyma adjacent to the bronchus. 

Following ligation of the segmental pulmonary artery, traction away from 
the hilus is applied to the distal cut bronchus, while simultaneously the parietal 
pleura, in the region of the intersegmental plane, is pushed toward the hilus 
with the other hand (Fig. 4). In this manner the segment is stripped along 
the intersegmental veins from the adjacent segments. Bleeding is then con- 
trolled in the intersegmental planes and the bronchial stump is checked for 
air leaks. 


Trachea 
Sup. vena cava 
Post. segmental bronchus 
ik —> Cask apical segmental artery 


Sutured apical segmental 
bronchus: 


Area of separation of upper 
lobe segments 


= Pulmonary vein 


Distal endl of apical 
segmental bronchus 


Fig. 4. 


DISCUSSION 
Advantages of this method have been as follows: 


1. The amount of dissection necessary to identify positively the involved 
bronchus has been greatly reduced. 

2. Anomalous arteries are no longer a hindrance or hazard since, by secur- 
ing the bronchus first, arteries entering the segment are easily identified and 
the dangers of interfering with arterial supply to adjacent segments are greatly 
reduced. 

3. When two segments are involved in the disease process, such as apical 
and posterior segments on the right side, traction on the lung peripherally, on 
either segment, will cause both segmental bronchi to tighten, informing the 
operator early that both segments will have to be removed. 
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4. Segmental bronchi may be approached from any side of the hilus, de- 
pending on the pathology present. 

5. A greater portion of the segmental artery is exposed allowing better 
control of the ligating process. It is not unusual to have 2 to 3 em. of free artery 
available for ligation. 

6. Subsegmental resections are rendered extremely easy, since the entire 
bronchial tree on the involved side does not have to be dissected and only the 
involved bronchus need be exposed. 

7. Normal segments which one wishes to preserve, such as the superior seg- 
ment of the lower lobe in patients with bronchiectasis, can be identified readily 
by the technique. Resection can be done on the main bronchus distal to the 
identified segmental bronchus. 


CONCLUSION 


A method of segmental resection of the lung depending upon bronchial 
identification by palpation is offered which has greatly facilitated the perform- 
ance of this type of operation in our hands. 





PUNCTURE OF THE CERVICAL ESOPHAGUS IN THE PALLIATIVE 
TREATMENT OF CARCINOMA OF THE ESOPHAGUS 


JAMES S. Davipson, M.B., Cu.B., F.R.C.S.E. 
BRADFORD, ENGLAND 


WING to the nature and site of the lesion, there remains a large place 
for the palliative treatment of carcinoma of the middle third of the 
esophagus. 

Many types of tube have been used for insertion through the stricture. 
That described by Souttar’ in 1924 is of ingenious design and has proved its 
worth. A disadvantage common to such tubes is their tendency to pass on 
along the bowel shortly after their insertion. The rather frequent premature 
passage of the Souttar tube caused us to try the method of passing a slender 
polythene tube through the stricture, the tube being brought out through the 
nose or mouth. In Souttar’s original article he describes the use of Hill’s 
probe, a silver wire covered by a fine rubber tube brought out through the 
mouth and ‘‘acting as a permanent dilator alongside which food can pass 
through the stricture.’’ The method of use of a narrow-bore plastic tube em- 
ploys the same principle with the added advantage that the tube may be used 
for feeding the patient. In our experience, this method provided for satis- 
factory feeding through the tube, but in some cases did not maintain an ade- 
quate passage for mucus and saliva. The presence of the tube in the nose or 
mouth causes discomfort. In an attempt to overcome this latter disadvantage, 
it was decided to bring the tube out in the neck. A small trocar and cannula 
were introduced into the cervical esophagus by the method described hereafter, 
and the polythene tube was brought out through the cannula. 

This procedure overcame the problem of the discomfort of an oral or nasal 
tube and provided a means of feeding the patient. As already stated, the 
swallowing of food and saliva was not adequately assisted. 

It was then decided to revert to the use of the Souttar tube and to employ 
the method of cervical esophageal puncture as a means of anchoring the tube 
by a thread brought out in the neck and tied over a button lying on the skin. 
By this method the tube can be kept in position for long periods of time even 
when it is no longer firmly gripped in the malignant stricture. Souttar, in 
describing his tube of spiral wire, mentions the use of Symond’s gum-elastic 
tube which was kept in position by means of a thread brought out through the 
mouth and fastened round the ear. 

The Introduction of a Trocar and Cannula Into the Cervical Esophagus.— 
In spite of its deep situation, its proximity to important and vulnerable struc- 
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tures, and the apparent danger of infection of the tissue planes, it is possible to 
puncture the cervical esophagus safely with a trocar and cannula in the follow- 
ing manner: 

The patient is given penicillin by injection to cover the operation and the 
first postoperative week. The procedure is carried out under general anesthesia 
with endotracheal intubation. The esophagoscope (Negus pattern) is passed 
through the cricopharyngeal sphincter to the level of the sternal notch. The 
esophagoscope is rotated in its long axis so that its oblique lower orifice points 
forward and to the left toward the anterior border of the left sternomastoid 
muscle. The upper end of the esophagoscope, manipulated by the assistant, is 
gently depressed and moved slightly to the right. This maneuver brings its 
lower end forward and to the left. It is then withdrawn until the operator can 
feel its lower orifice through the tissues of the neck at the anterior border of the 
sternomastoid just above the left clavicle. Alterations in the position of the 
esophagoscope should be made only when the instrument is being withdrawn. 








Fig. 1.—Drawing to show the method of puncture of the cervical esophagus. The esophag- 
oscope is in the correct position to receive the trocar and cannula. 
The head should not be extended as this renders the tissues on the anterior aspect 
of the neck taut and the esophagus is less accessible. In a thin person it is easy 
to feel the open lower end of the esophagoscope. Even in fatter, short-necked 
individuals it is not difficult. It is our custom to introduce a narrow gauge 
needle first of all. The needle is inserted through the skin at the anterior border 
of the left sternomastoid just above the clavicle, and is pushed on into the 
esophagoscope. The needle passes slightly upward and medially, but there is no 
difficulty in determining its direction as it is merely passed straight into the 
lower orifice of the esophagoscope which can be readily felt. The only other 
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anatomical structure to which attention should be paid is the trachea. The 
needle is kept close to the left side of the trachea. Ag the esophagoscope has 
been rotated, its long beak lies on the side opposite to the point of entry of 
the needle, which is thus prevented from passing across the orifice of the 
esophagosecope. When the assistant has confirmed that the needle has entered the 
esophagoscope, the needle is withdrawn and a troear and cannula inserted in 
the same manner. We have used a trocar and cannula 10 em. long and 3 mm. 
in diameter (Fig. 1). 

A trocar and eannula have been introduced into the cervical esophagus 
by this method on nine occasions without immediate or late complications. 


Fig. 2.—A patient suffering from carcinoma of the middle third of the esophagus with a poly- 
thene tube passed through the stricture and brought out in the neck. 

Dissections of the neck have been carried out in the cadaver with the 
trocar and cannula in position. The instrument passes medial to the sterno- 
mastoid, through the sternohyoid and sternothyroid muscles, and then between 
the trachea and the left lobe of the thyroid gland just below the thyroid 
isthmus. The esophagoscope, when correctly placed, causes the trachea to 
move slightly forward and to the right, and causes a local bulging of the 
esophagus to the left. The recurrent laryngeal nerve remains in the groove 
between the trachea and the esophagus, and the trocar and cannula enter the 
esophagus to the left of the nerve with the esophagus in its displaced position. 
The earotid artery is at a safe distance to the left if the trocar and cannula 
are kept close to the trachea. 

This procedure may be used in the following ways: 1, the introduction 
ot a polythene tube into the esophagus, and 2, the passage of a thread into the 
esophagus in order to anchor an esophageal tube. 

1. The esophagoscope is passed down to the growth. <A polythene tube 
(size 3) is threaded through the stricture using Jackson side-grasping 
esophagoscopy forceps. The esophagoscope is withdrawn into the neck and 
rotated. The trocar and cannula are inserted as already described. The 
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polythene tube must be long enough to project from the upper end of the 
esophagoscope even when the instrument has been withdrawn into the neck. 
The stem of a Jackson esophageal dilator is then passed through the cannula 
and up the esophagoscope. The upper end of the polythene tube is attached 
to this stem which is then withdrawn through the cannula bringing the 
polythene tube after it. There may be some difficulty in getting the polythene 
tube to enter the cannula because of the obliquity of the latter. It is best, as 
soon as the tube comes up against the cannula, to withdraw the cannula with 
the polythene tube following it. Attempts to force the polythene tube through 
the cannula may detach it from the stem or may result in its being cut across 
by the end of the cannula. The polythene tube is gently pulled out until, as 
seen through the esophagoscope, it is not looped in the cervical esophagus 
(Figs. 2 and 3). 


Fig. 3.—X-ray of a case of malignant obstruction at the cardia showing a polythene tube 
(filled with Lipiodol) passed into the stomach and brought out in the neck. 


2. A double thread (Mersilene, size 0 or 1, noneapillary, serum proof, 
braided surgical silk) is attached to the upper end of a Souttar tube. The 
esophagoscope is passed down to the growth and the tube inserted. The proce- 
dure for bringing the thread out in the neck is the same as has been described 
for the polythene tube, except that there is no difficulty in withdrawing the 
thread through the cannula. The thread is pulled out gently until, as seen 
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through the esophagoscope, there is no slack thread in the esophagus. The 
thread is tied over a stainless steel button which has two holes in it. A small 
dressing is applied over the button (Figs. 4 and 5). 








Fig. 4.—X-ray of a patient with a Souttar tube through a malignant stricture of the 
middle third of the esophagus. The tube is anchored by means of a thread to a button which 
is lying on the skin of the neck. 





Fig. 5.—Photograph showing the position of the button to which the Souttar tube is anchored. 
This photograph was taken after the button had been in position for ten weeks. 
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Postoperative Course.—During the first forty-eight hours, the patient will 
complain of sore throat, and sometimes there is regurgitation of mucus and 
saliva. For about three days, he may have pain radiating to the left ear. A 
small amount of granulation tissue tends to form at the site of skin puncture. 
There is slight but persistent discharge of pus from the puncture hole. The skin 
under the button is cleaned and a fresh dressing applied daily. On no oceasion 
has there been spreading infection, and there has been no discharge of food 
or saliva. 

At a second esophagoscopy performed on one patient, after the thread had 
been in position for two months, the point of entry of the thread into the 
esophagus was clean. There was no narrowing of the esophagus at this level. 


CASE REPORTS 

CAsE 1.—M. S., a 37-year-old woman, was admitted to the hospital on May 18, 1954, be- 
sause of dysphagia of three months’ duration. She was able to swallow fluids only. She 
suffered from thirst and regurgitation of slime. The esophagus was narrowed in its middle 
third by a neoplasm, a biopsy of which showed squamous-cell carcinoma. On bronchoscopy, the 
lower part of the left main bronchus was seen to be narrowed by a prominence of the 
posterior wall. 

After dilatation of the stricture, a slender polythene tube was passed through it and 
brought out through the nose. The patient was able to swallow saliva, liquids, and a little 
semisolid food for two weeks when the tube was accidentally pulled out during sleep. 

The polythene tube was again passed through the growth and, on this occasion, 
brought out in the neck. It remained in position for twenty-six days and then came out 
during a bout of retching. 

After the cervical introduction of the tube, the patient complained of pain radiating 
up to the left ear. This symptom passed off after three days. During the first twenty-four 
hours, she regurgitated some mucus and saliva. Thereafter, she was comfortable. She was, 
to begin with, vaguely conscious of the foreign body in the esophagus. This feeling dis- 
appeared after four days. Some granulation tissue formed at the point of entry of the 
tube through the skin. There was slight discharge of pus but no leakage of food or saliva. 
The patient was able to swallow fluids and occasionally some semisolids, but with con- 
siderable difficulty. She frequently regurgitated mucus and saliva. Food was given 
through the tube and satisfactory hydration and nutrition maintained. 

On Aug. 25, 1954, a Souttar tube was inserted through the growth and anchored to a 
button in the neck. The tube remained in position for three months until she died. During 
this time the patient was able to swallow liquids, semisolids, and well-masticated solid 
food without difficulty. There was no further regurgitation. She died suddenly at home 
following hematemesis. 

Comment.—In this case, puncture of the cervical esophagus was performed on two ocea- 
sions without difficulty. Only when an anchored Souttar tube was used was satisfactory 
palliation achieved. 


CasE 2.—G. K., a 61-year-old man, had had dysphagia for three months. He could 
swallow liquids only. He was wasted and dehydrated. A squamous-cell carcinoma was found 
in the middle third of the esophagus. At bronchoscopy there was seen to be bulging of the 
posterior wall of the lower part of the trachea and of the upper end of the left main bronchus. 
The carina between the main bronchi was broadened and shortened anteroposteriorly, 

On Nov. 2, 1954, a Souttar tube was introduced through the stricture and anchored by 
means of a Mersilene surgical silk thread to a button in the neck. Some venous bleeding oe- 
curred from the puncture hole in the skin, but was readily controlled by finger pressure and 
elevation of the head of the table. The patient had very little postoperative discomfort, and 
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swallowed soft foods without difficulty. Six weeks after insertion of the tube, he had gained 
8 pounds. There was persistent slight discharge of pus from the puncture hole but no leakage 
of food or saliva. 

Two months after insertion of the tube, the patient was readmitted with dysphagia. 
X-ray showed the tube still in. position. At esophagoscopy, the thread was seen lying on the 
left side of the esophagus and, lower down, it lay against the anterior wall. The point of entry 
of the thread was clean. There was no evidence of ulceration or stricture formation at the 
level of puncture. The Souttar tube was found to be blocked by impacted food. A bougie 
was passed into the tube. On withdrawal of the bougie, the tube tended to move upward 
with it. The tube was apparently lying quite loosely at the site of the growth. The tube 
was gripped with forceps and cleaned with a brush without extracting it from the esophagus. 
After withdrawal of the esophagoscope, the button was seen to be hanging loosely, about half 
an inch of thread having emerged from the cervical tract. When the patient swallowed some 
food the thread retracted and the button again lay flush with the skin. After the cleaning 
of the tube, swallowing was again easy, the patient’s condition rapidly improved, and he 
remains free from dysphagia. 


DISCUSSION 


Palliation in eases of malignant esophageal obstruction is difficult. The 
great variety of methods described is evidence of their limited success. This is 
due not only to defects in the methods, but to the fact that distressing symptoms 
may arise from bronchial involvement and pulmonary infection while the pallia- 


tive measures are directed mainly toward relief of dysphagia. 

Though intubation methods through the esophagoscope are useful, it is, of 
course, imperative that thoracotomy be performed if there is any prospect of 
excision of the carcinoma. In certain cases, it is obvious without exploration 
that the lesion is irremovable, and one may proceed at once to intubation. 
Tn other eases, the lesion is found at thoracotomy to be inoperable. In such cir- 
cumstances, we have preferred to intubate through the esophagoscope rather 
than to insert a tube after incising the esophagus as described by Mackler and 
Mayer.” No attempt can here be made to assess the relative value of simple 
intubation and the procedure of esophago-jejunostomy as described by Allison,* 
or that of replacement of the resected carcinomatous segment by a plastic tube 
as described by Berman.t To some extent, the nature of the case will dictate the 
method which is most suitable. 

An intubation method should be effeetive over an adequate period of time, 
it should allow for the passage of food and saliva, and it should not be asso- 
ciated with physical or mental suffering. In dealing with carcinoma of the 
esophagus it is important to be sure that procedures described as palliative do, 
in fact, bring comfort to the patient. Gastrostomy and jejunostomy, though 
providing for feeding, are widely condemned because of the mental and physical 
suffering they cause. 

A palliative measure may fail if it has to be repeated too often. This ob- 
jection applies in many eases to repeated bouginage. It also applies to intuba- 
tion methods in which the tube tends to pass through the stricture soon after 
its insertion. It is hoped that the method of anchoring the tube which is de- 
scribed may remove the necessity for repeated insertion of the tube and so en- 
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hance the palliative value of intubation. The thread prevents the downward 
passage of the tube. It does not prevent its movement upward. Fortunately 
the upward displacement of a tube of the Souttar pattern is rare. 

The great advantage of the use of the Souttar tube alone is that the patient 
is unaware of its presence. The method described here has the disadvantage 
that a button is present on the skin of the neck. Though not causing pain, its 
long-continued presence may make the patient who is unaware of the nature of 
his illness suspect that he is suffering from an incurable condition. This is a 
defect in the method, but it may be outweighed by the advantage of having 
a point of fixation for the tube. 

The fact that spreading infection in the tissue planes of the neck has not 
occurred may be due partly to the action of the antibiotic, and partly to the 
fact that drainage can oceur along the thread both into the esophagus and 
through the skin. 

Attempts at palliation using a slender polythene tube may fail if the 
patient is left with a tube emerging from the nose or mouth. After an initial 
day or two of discomfort, the patient is much more comfortable if the tube 
enters the cervical esophagus below the cricopharyngeal sphincter. 

In our experience, the use of the anchored Souttar tube is more successful 
than methods employing a long slender plastic tube. 


SUMMARY 


A method is described of puncture of the cervical esophagus with a trocar 
and cannula. The cannula is used for the introduction of a thread in order to 
anchor a tube passed through a malignant stricture of the middle third of the 
esophagus. The cannula may also be used as a means of introducing a slender 
polythene tube into the esophagus. 
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THE TREATMENT OF VENTILATORY INSUFFICIENCY AFTER 
PULMONARY RESECTION WITH TRACHEOSTOMY AND 
PROLONGED ARTIFICIAL VENTILATION 


VIKING OLov BuyérK, M.D., Aanp Cart GuNNAR Enostroém, M.D. 
STOCKHOLM, SWEDEN 


N THE treatment of pulmonary tuberculosis it has been found possible to 

carry out major surgery on patients with ventilatory insufficiency (maxi- 
mal breathing capacity as low as 18 L. per minute). Most of these patients 
will have as pronounced ventilatory insufficiency after the operation as be- 
fore. Their sputum, however, may became negative to guinea pig tests, and 
they may leave the hospital and take up their former work. As the operative 
mortality in this group is comparatively low, more such cases are accepted for 
surgery. The immediate postoperative management is most important in 
these cases. It may be necessary to connect the patient with a machine for 
artificial ventilation. This may be done intermittently for short periods dur- 
ing the first days after operation in order to wash out the carbon dioxide, until 
the patient gets strength enough to keep the carbon dioxide content down 
by his own respiration. 

On the other hand, it may be necessary to use artificial ventilation con- 
tinuously for more than a week in a severe case with, for instance, a pneu- 
monia in the only functioning lung, until this pneumonia has been resolved 
and the patient can take over the ventilation himself. 


PRINCIPLES FOR POSTOPERATIVE TREATMENT 


1. Intratracheal aspiration with a rubber catheter introduced through the 
nose is used intermittently in cases with a low maximal’ breathing capacity, 
i.e., 20 to 35 L. per minute. These patients are often not able to cough up the 
accumulated secretion. The small volume of expired air will only carry the 
secretion from the bronchi up into the trachea. The patient is too weak to 
continue coughing until the accumulated secretion is expectorated. 

2. Tracheostomy is the next step to be taken if the patient does not im- 
prove and in spite of frequent aspirations develops a carbon dioxide retention. 
The tracheostomy will diminish the dead space by approximately 100 ml., 
thereby improving alveolar ventilation. If the arterial carbon dioxide ten- 
sion is above 70 mm. Hg, we consider it advisable to perform a tracheostomy. 

The highest level of arterial pCO, with survival and without tra- 
cheostomy was 73 mm. Hg in a man with a maximal breathing capacity of 
18 L. per minute before a left extrapleural pneumonectomy. One year later 
his maximal breathing capacity was still 18 L. per minute but his sputum and 

From Sabbatsberg Hospital, Surgeon-in-Chief: C. Crafoord, M.D., Professor; Physician- 


in-Chief: S. Akesson, M.D., Docent. 
Received for publication Feb. 11, 1955. 


356 





BJORK AND ENGSTROM: TREATMENT OF VENTILATORY INSUFFICIENCY = 357 
gastric washings proved negative on guinea pig inoculation. His resting pul- 
monary arterial pressure was 35/15 mm. Ig. This pressure rose to 71/28 mm. 
Ifg on slight exertion. 

It may be difficult to obtain an arterial pCO. since the laboratory is often 
not functioning at the time when the decision has to be made. Experience 
and celinical judgment alone, however, are sufficient for the decision. We have 
never had to regret that a tracheostomy was performed, only that it was per- 
formed too late. 

The best function test postoperatively is direct measurement of the arte- 
rial pO, and pCO-. A low pO, with normal pCO. may indicate a secretion reten- 
tion with atelectasis and shunting of blood through nonventilated alveoli. 
Then repeated aspiration has to be done, if necessary, through a tracheostomy. 

If, on the other hand, pCO, is very high, this is.due to a ventilatory in- 
sufficiency and tracheostomy has to be performed immediately. If the pCO, 
still is high, artificial ventilation has to be added. 

3. Artificial ventilation through the tracheostomy is the last resource when 
the patient’s own ventilation through the tracheostomy is insufficient. The 
tracheostomy cannula is then provided with a rubber cuff to make an airtight 
connection with the respirator. 

We have used prolonged artificial ventilation postoperatively in two dif- 
ferent groups of patients. 

A. In one group of patients there has been a complication with an acute 


extensive infiltration in the only functioning lung. During artificial ventila- 
tion and intensive antimicrobial therapy the pneumonias cleared up and the 
patients could take over the ventilation themselves (Cases 1 and 2). 


B. In the other group, one patient had a compensated ventilatory in- 
sufficiency before the operation. Only destroyed nonfunctioning parts of the 
lung were removed. Then immediately after the operation a tracheostomy 
was performed and the patient intermittently kept on artificial ventilation. 

In these cases with abnormal functioning lungs, a careful control in the 
arterial blood of the carbon dioxide tension, of the pH and the carbon dioxide 
content (plasma) is necessary, both for proper indications to tracheostomy 
and artificial ventilation and for adjustment of the artificial ventilation. When 
the patient gradually gets stronger after a comparatively serious operation 
he ean, for increasing periods of time, take over the respiratory work himself. 


METHOD 


The artificial ventilation is performed through a cuffed silver cannula 
applied through a tracheostomy (modification of the method described by 
Lassen’*). It is important that this tracheostomy is placed as high as 
possible (second to fourth tracheal cartilages); otherwise it is difficult to 
obtain an airtight connection using an ordinary cannula with an inflatable 
rubber cuff. This rubber cuff must be placed near the distal end of the can- 
nula or it will slip out through the tracheostomy (Fig. 1). The rubber-cuffed 
metal cannula is preferred to a cuffed rubber tube which may be dislocated 
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down in the right main bronchus causing atelectasis and retention of secre- 
tion in the left lung. Furthermore a rubber catheter may cause pressure 
necrosis with esophagotracheal fistula if it does not have enough curvature. 

These details in technique are important in order to obtain an airtight 
connection through the tracheostomy (ig. 2). The connection must be air- 
tight if it should be possible to take over the ventilation of the patient completely. 
If there is a considerable leakage around the cuff of the cannula (more than 2 L. 
per minute) and the insufflated air-oxygen mixture to a large extent goes back- 
ward up into the pharynx, the patient will have difficulty in synchronizing 
his breathing with the machine. 


Fig. 1.—The rubber cuff must be placed near the distal end of the cannula, otherwise it will 
slip out through the tracheostomy. 


The artificial ventilation is administered by a special device designed 
and presented by Engstrém in 1951’ 1° (Fig. 3). In the last years it has come 
into widespread use for the treatment of severe cases of respiratory paralysis 
in poliomyelitis.’ ® “1 Principally this unit operates by direct insufflation 
into the air passages and is different in an important aspect from the usual 
types of positive pressure breathing devices. All of the more common ones 
are either time or pressure cycled and operate to deliver a certain pressure. 
This unit, when used with a tracheostomy tube or mask is volume cycled, i.e., 
it delivers a preset volume. In order to deliver this volume the pressures are 
different from individual to individual and often in the same individual from 
time to time depending on variation of the mechanical factors of the pulmo- 
nary ventilation.’ 1* The pressure fluctuations, which can be observed by 
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Fig. 2.—It is important to obtain an airtight connection through the tracheostomy. 


Fig. 3.—The patient (Case 2) connected to the special device for artificial ventilation. 
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watching the column of air in a water lock, depend on the elastic properties 
of the lungs and thorax wall and the frictional tissue and airway resistance. 
An increase of the pressure required to force a given volume of air into the 
patient’s lungs is thus an indication of altered pulmonary mechanics and cor- 
responds to increased respiratory work* in spontaneous respiration. A maxi- 
mal pressure can be set by changing the water level in the water lock so that 
dangerous pressures can be avoided. A vacuum pressure capable of being 
regulated can be applied in the airways during the expiratory phase in order 
to keep the mean mask pressure and thereby the mean intrapleural pressure 
on low values so as not to impede the venous return and eardiae output dur- 
ing the insufflation breathing. 

We have found it adequate in these cases to use a gas mixture of 50 per 
cent oxygen and 50 per cent air. The gas mixture is highly humidified, which 
is of importance during prolonged artificial ventilation through a tracheos- 
tomy. Naturally frequent aspirations through the tracheostomy have to be 
made as long as secretion accumulates. 

These patients require a very careful supervision during the treatment. 
When the patient improves after the intensive antimicrobial therapy he can 
at intervals be disconnected for spontaneous respiration for increasing pe- 
riods of time. In eases with poliomyelitis it has been possible to utilize this 
method with tracheostomy and artificial ventilation continuously for more 
than one year. 

In eases with normally functioning lungs and no metabolic acid-base 
disturbanees it is possible to caleulate the adequate alveolar ventilation fairly 
accurately.® 

In eases with extensive lung infiltrations or lung parenchyma otherwise 
diminished in function, the adequate ventilation cannot be calculated. It is 
therefore necessary to check the ventilation especially by analysis of the 
arterial blood (arterial carbon dioxide tension, blood pH, plasma CO, con- 
tent). In the venous blood it is of value and very easy to follow the CO_- 
combining capacity (determined as alkaline reserve) which if it increases in- 
dicates hypoventilation compensated by retention of alkali ions.’? 

In patients with hypoventilation receiving oxygen, the ventilatory insuffi- 
ciency may be masked and carbon dioxide retention may be ecaused.® This 
will result in retention of alkali ions in the blood with increasing carbon 
dioxide-combining capacity as a compensating mechanism for preventing 
respiratory acidosis with decreased blood pH. The hydrogen-ion concentra- 
tion of the blood is regulated by the relation expressed by Henderson-Has- 
selbalch’s formula” : 


Blood-pH = pK’ + log —_— 


(H*HICO-;) 
(pK’ = a constant 6.107 at 37° C.) 

One must therefore be careful not to hyperventilate a case with high ear- 
bon dioxide-ecombining capacity. Ilyperventilation may result in a rapid dis- 
placement of the blood pH to the alkaline side with disturbances in the bal- 
ance of electrolytes, resulting in tetanus and coma. 
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It may be emphasized that a dangerous hypoventilation may be masked 
and misunderstood when the patient receives oxygen until carbon dioxide has 
accumulated to such an extent that it will no longer act as a drive on the 
respiratory center.'* A clinical sign often observed is increasing blood pres- 
sure. The patient then easily goes over in an uncompensated respiratory 
acidosis with rapidly decreasing blood pH, coma, and circulatory failure. A 
patient, therefore, should not be given oxygen when suspected of having an 
insufficient spontaneous ventilation, for instance, when he is taken from the 
respirator. If he cannot be without oxygen the artificial ventilation has to 
be continued, or the arterial pCO, has to be checked. A practical method is to 
determine the patient’s minute ventilation at rest, preoperatively. If then, the 
same volume per minute is used for ventilation during the operation as well as 
in postoperative period, there is only a negligible danger of displacement of the 
PH to either the acid or the alkaline side. 


CASE REPORTS 


CasE 1.—A 36-year-old man had cavitary tuberculosis in the right upper lobe and 
underwent a 7-rib thoracoplasty with apicolysis in 1949. <A residual cavity remained in 
the right lung which had 21 per cent of the oxygen uptake. The maximal breathing ca- 
pacity was 91 L. per minute. At operation, the right upper lobe, the superior segment, 
and the posterior basal segment of the right lower lobe, were resected under the thoraco- 
plasty. The phrenic nerve was divided during the extrapleural dissection of the lung. 
The patient had difficulty in raising sputum from the right bronchial tree, which filled 
up with secretion causing a spill-over with extensive infiltration in the only functioning 
left lung (Fig. 4). On the fourth day after operation tracheostomy was performed and 
artificial ventilation instituted with 6 L. oxygen and 6 L. air per minute at a rate of 22 
respirations per minute. During the first days the respirator could only be disconnected 
for a few minutes when intratracheal aspiration was performed. On the fifth day the 
artificial respirator could be disconnected for thirty minutes and after six days in ‘the 
respirator, when the infiltrations in the left lung had disappeared the patient was able 
to adequately ventilate himself through the tracheostomy. When the respirator was first 
connected the systolic blood pressure dropped from 150 to 100 mm. Hg. The carbon- 
dioxide accumulation made the patient comatose, perspiring and in spite of a high blood 
pressure, and the extremities were cool and cyanotic. After one day in the respirator a nor- 
mal peripheral circulation was restored. A month later the patient could return to the 
sanatorium in a good condition (Fig. 5). 


CasE 2.—A 81-year-old man had bilateral pulmonary tuberculosis and was treated 
with bilateral pneumothorax from 1940 to 1942. In 1954 a cavity in the left upper lobe 
was detected and surgery was advised. Maximal breathing capacity was 79 L. per min- 
ute. The residual capacity was 33.4 per cent of the total capacity. Bronchospirometry 
showed 50.6 per cent oxygen uptake by the left lung. At operation a resection of the 
apicoposterior segments of the left upper lobe and of the superior segment of the lower 
lobe was performed. The operation was completed with a decortication of the lower lobe 
and an osteoplastic thoracoplasty. 

On the second postoperative day an extensive infiltration was visible on the right 
side and there was atelectasis on the left side (Fig. 6), Artificial respiration was carried 
out continuously for nine days when the infiltration was resolved and the patient’s spon- 
taneous respiration was sufficient. The patient left the hospital in good condition (Fig. 7). 


Case 3.—A 43-year-o!d woman had a tuberculous cavity in the left upper lobe treated 
by an 8-rib thoracoplasty in 1940. In 1951 there was a cavity in the right upper lobe. In 
1954, the patient had been in hospital for two years and required an operation in spite 





Fig. 5. 


Fig. 4.—Case 1. X-ray demonstrating an extensive infiltration in the only functioning 
lung, the left. 

Fig. 5.—Case 1. X-ray one month later when the lungs had cleared up and the patient 
could leave the hospital. 
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Fig. 6. 





Fig. ‘7. 

Fig. 6.—Case 2. X-ray demonstrating atelectasis on the left side and extensive infiltration 
in the right lung at the same site as preoperativeiy observed infiltrations. 

Fig. 7.—Case 2. Three weeks later the lungs had cleared up and the patient could leave 
the hospital. 





Fig. 8.—Case 3. X-ray demonstrating a left 8-rib thoracoplasty with only 11 per cent 
oxygen uptake on the left lung. On the right side both upper and middle lobes were destroyed 
by cavitary tuberculosis. 


Fig. 9.—Case 3. X-ray of the patient two weeks after operation. She could then be without 
artificial ventilation 8 hours a day and walk a few steps. 
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of the bad pulmonary function. The maximal breathing capacity was 33 L. per minute. 
The arterial oxygen tension was 75.5 mm. Hg, the pCO, was 37.3 mm. Hg.2,18 Broncho- 
spirometry showed only 11 per cent oxygen uptake on the left side (Fig. 8). At operation 
both upper and middle lobe on the right side were removed as well as a wedge of the 
lower lobe. The lung tissue was completely destroyed and without function. An osteo- 
plastic thoracoplasty completed the operation. Thus the patient had practically only one 
functioning lobe. She was left with intermittent artificial ventilation. One night when 
breathing spontaneously with oxygen she received a small dose of morphine causing hypo- 
ventilation and respiratory acidosis. The accumulated carbon dioxide was masked by the 
oxygen therapy. The alkali reserve was as high as 113 vol. per cent. Artificial ventila- 
tion then caused an alkalosis with tetanus and coma. The pH was 7.55 with a carbon 
dioxide-combining capacity of 114 vol. per cent, pCO, = 62 mm. Hg. Intravenous NH,Cl, 
KCl, blood, ‘‘aminosolglycos’’ and serum albumin was given and the blood pH and pCO, 


Fig. 10. 


had to be followed to bring the patient back in normal electrolyte balance during con- 
tinuous artificial ventilation. Two weeks after operation she could breathe spontaneously 
for eight hours (Fig. 9), and after three weeks the respirator was not needed any longer, 


and she left the hospital in good condition (Fig. 10). 


DISCUSSION 


Postoperative complications with acute infiltrations in the only funetion- 
ing lung are very dangerous. We have seen two such patients recover even 
without the aid of tracheostomy. But we have also seen a few patients die 
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with ventilatory insufficiency due to extensive infiltrations in the only fune- 
tioning lung. The patients described here would undoubtedly have died with- 
out prolonged artificial ventilation. 

In cases with an acute extensive infiltration in the only functioning lung 
the patient has been kept on artificial ventilation continuously for about one 
week. During this time intensive antimicrobial therapy was given because 
of the pneumonia which gradually resolved. Two such patients were so 
treated. They were in a serious condition when the artificial ventilation was 
instituted. If they were without artificial ventilation for one to two minutes, 
they turned deeply cyanotic due to insufficient gas exchange through the 
lungs. The disturbance of the pulmonary gas exchange in these cases depends 
on perfusion through unventilated pneumonie areas and considerable decrease 
of ventilated alveoli. 

The decrease of ventilated alveoli will cause: (a) decreased diffusion 
surface necessitating a considerable hyperventilation; (b) unfavorable me- 
chanical factors for respiration with decreased lung compliance and probably 
an inereased tissue frictional resistance. 

These factors acting in the same direction will result in a highly increased 
respiratory work for a sufficient ventilation. Our patients could not perform 
this high respiratory work. The mechanical factors could be followed on the 
pressures during insufflation, which in the beginning showed high values 
which diminished when the infiltrations cleared up. When the pneumonias 
were resolved, the mechanical factors of respiration were improved and the 
patients could then rapidly take over the ventilation. 

Another possibility discussed in this situation is an extracorporeal oxy- 
genation of the blood with an oxygenator pump. A clinical case of cor pul- 
monale was treated for 75 minutes with an oxygenator pump by Helmsworth 
and co-workers. Dyspnea improved and cyanosis was sharply reduced dur- 
ing the performance. Such an apparatus, however, cannot be connected long 
enough for the healing of a pneumonia. Furthermore, the heparinization of 
a patient who has undergone a major thoracic operation.is contraindicated. 
The prolonged application of artificial ventilation by the method described, 
however, has proved lifesaving to patients with serious complications and 
ventilatory insufficiency after pulmonary resection. Altogether 15 patients 
have been treated and there has been only one death and that has been 
due to the fact that the artificial ventilation was instituted too late. Our series 
included one man with a right pneumonectomy performed earlier on whom the 
apicoposterior and inferior lingula segments of the left upper lobe have now 
been removed. In another ease, the right upper lobe, the left upper lobe, and 
the superior segment of the left upper lobe were removed with a left-sided 
osteoplastic thoracoplasty performed in one stage in the prone (Overholt) position. 
In a third ease with tuberculosis and mitral stenosis, an insufficiency was ob- 
tained after commissurotomy. This patient received artificial ventilation with 
expiratory resistance. In the other cases, a negative expiratory phase was 
utilized. The patients can receive more morphia and have a smoother postoper- 
ative course. 
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SUMMARY 


Principles of treatment of postoperative ventilatory insufficiency are out- 
lined. Two patients with extensive infiltration in the only functioning lung 
were saved by six days’ treatment with artificial ventilation (Engstrém respira- 
tor). With intensive antimicrobial therapy the lung cleared up and the pa- 
tients recovered. Postoperative artificial ventilation is also used intermit- 
tently, or continuously, in cases of highly diminished ventilatory capacity. 
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ESOPHAGEAL RECONSTRUCTION BY MEANS OF PROSTHESIS 
EXPERIMENTAL AND CLINICAL EXPERIENCE 


James B. Duma, M.D.,* JosepH E. Macmanus, M.D., ArtHuR A. ANDERSON, 
M.D.,** AnD Robert C. McCormick, M.D. 
Burra.o, N. Y. 
INTRODUCTION 


HE modern surgical treatment of cancer of the esophagus often involves 

the rather extensive resection of the neoplasm with its adjacent lymphatics 
and subsequent anastomosis of the proximal esophagus to the stomach, jejunum, 
or colon. Those of us who have assumed the responsibility of treating this dis- 
ease have sought for some time for a less formidable procedure which might be 
used when the clinical or operative evaluation of the patient establishes that the 
tumor cannot be completely resected or where the general condition of the pa- 
tient has so deteriorated that an extensive procedure does not seem feasible.. 

From the classical work of Neuhof! in 1917, it is apparent that fascia lata 
may be used as a framework for the epithelization of small defects in the 
esophagus. In this article Neuhof stated that ‘‘transplanted fascia has remark- 
able viability even under the most disadvantageous conditions.’’ He was the 
first to demonstrate that a fascial graft could be satisfactorily employed to re- 
pair a defect in the wall of a hollow viseus. Taffel? later used similar grafts in 
defects of the trachea with equal success. Grindlay* and his associates demon- 
strated the feasibility of using polythene tubes to replace excised portions of 
tubular structures ; namely, the common bile duct, trachea, and colon. Berman‘ 
recently reported the use of polythene tubes alone to replace excised segments 
(40 to 96 mm.) of the esophagus of dogs. He reported successful results in 13 
of the 20 dogs used. No attempt to cover the tube with living host tissue was 
described by him. Klopp and co-workers’ have used polythene film with split- 
thickness skin grafts both in the reconstruction of the cervical esophagus and 
for pharyngeal defects. 

It is the purpose of this paper to review our experimental and clinical re- 
sults, using polythene plastic tubes covered with fascia lata or split-thickness 
skin grafts as a replacement for resected segments of the esophagus. 


EXPERIMENTAL RESULTS 


Using 20 mongrel dogs, 2 inches of the middle third of the thoracic esophagus was ex- 
cised and replaced by an esophageal prosthesis. This prosthesis was constructed by means 
of an autogenous fascial sleeve over a semirigid polythene tube splint. 

Procedure.—In 18 of the dogs a fairly standardized procedure was followed. The 


prosthesis was constructed by suturing fascia lata from the thigh of the animal into a 2 
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inch sleeve around the polythene tube splint using a No. 5-0 running silk suture. The 
polythene tube was of fairly rigid construction, 314 to 4 inches long with an inside diameter 
of 4% inch and a wall thickness of 1 mm. One to 2 em. from each end of the tube a ringlike 
flange projected about 1 mm. from the outer surface (Fig. 4). Through a right transpleural 
approach the esophagus was isolated in its middle third, and a 2 inch segment resected. 
The previously constructed prosthesis was then sutured into the defect, and anchored in 
the lumen at the proximal end by two laterally placed mattress sutures passed through the 
polythene tube and all coats of the esophagus. The free edges of the fascial sleeve were 
then sutured to the cut ends of esophagus proximally and distally with a running No. 3-0 
chromic suture. The chest was closed in layers and the pneumothorax was evacuated as the 
closure was completed. 

Postoperatively, the animals received intravenous fluids for three days and oral fluids 
for three days progressing to a full liquid diet. Prophylactic antibiotics were given for 
one week, 


TABLE I. ESOPHAGEAL PROSTHESIS 








CAUSE OF DEATH | NO. OF ANIMALS 
Fascial slough 

Anesthesia 

Technical error 

Pneumonia 

Malnutrition 

Sacrificed 








Results.—In analyzing our results (Table I), a two-week period was used 
to determine operative versus nonoperative mortality. This period was chosen 
as it was noted that the fascial graft sloughed as late as twelve days postopera- 
tively leading to pyopneumothorax and death. On this basis, our operative 


mortality was 50 per cent or 9 dogs. In 7 of the 9 dogs, the cause of death was 
a clear-cut slough of the fascia with resultant esophagopleural fistula. One 
animal died from a leak at the esophagofascial anastomosis and another death 
was attributed to anesthesia. In the animals in which a fascial slough occurred, 
the disaster occurred from 2 to 12 days postoperatively, averaging 6 to 7 days. 
As intercostal drainage was impractical, the esophagopleural fistula resulted 
in rapid death. The fascia invariably showed separation of the frayed and 
necrotic fibers near the midpoint of the graft with the fibers at either end, near- 
est the esophagofascial anastomosis, showing the best survival. It is also of 
note that, although nearly all of the lateral retention sutures eventully pulled 
through the esophageal wall leaving the tube free, there was no evidence of leak 
at this site. 

Nine animals (50 per cent) of the 18 survived the 14 day postoperative 
period, living an average of 51 days, varying from 18 to 128 days. Two animals 
were sacrificed at 107 and 128 days, postoperatively. Malnutrition was a major 
problem in 6 of the 9 survivors due to refusal or inability to eat. In 4 animals 
there was definite mechanical obstruction in the form of rapidly developing 
strictures following migration of the plastic tube from the graft site. Three 
tubes were carried into the stomach and one migrated anteriorly forming an 
abscess cavity anterior to the esophagus (Fig. 1). Two malnourished animals 
showed no evidence of obstruction but merely refused to eat. Both animals 
died of a complicating pneumonia. 





370 THE JOURNAL OF THORACIC SURGERY 


Three animals maintained an adequate nutritional state, but 1 of these 
also died of a complicating pneumonia. The remaining 2 animals were sacrificed 
at 107 and 128 days. One of these 2 animals had regurgitated the plastic tube 
32 days prior to sacrifice and showed very definite stricture formation at the 
eraft site (Fig. 2). 

The over-all mortality due to both operative and postoperative complica- 
tions was 89 per cent with only 2 animals having a relatively uncomplicated 


course, 


£¢ 


EBSgeSss deap 


Sophagus 


Big. 1. Fig. 2. 


Fig. 1—Experimental autopsy specimen (Dog No. 547) shows prosthetic tube which 


migrated anteriorly to lie in abscess cavity between esophagus and _ heart. 

Fig. 2.—Experimental autopsy specimen (Dog No. 639) shows stricture formation in 
graft site at time of sacrifice 32 days following removal of tube. Epithelium has completely 
covered the graft. 

Separate consideration is given to 2 animals in which the aforementioned 
procedure was varied. In these animals, the tube was tied in place with a purse- 
string suture supported by a heavy ligature around the esophagus and tube 
proximally and distally. The fascia was then sutured to the muscular coat of 
the esophagus beyond the ligatures as an onley graft, thus excluding it from 
food stream contamination. As might be expected, the blood supply to the graft 
was inadequate which resulted in a slough of the graft and esophagus beyond the 
ties. Continuity was disrupted and both animals died rapidly. This procedure 
was abandoned for obvious reasons. 
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Microscopic Findings.—Microscopic sections were made of the grafts and 


revealed several significant findings. 

In only 1 case was there complete coverage of the graft by epithelium. 
This occurred in the animal that regurgitated the tube on the seventy-fifth 
day with sacrifice 32 days later. In 3 other cases there was minimal growth 
of epithelium from one end of the graft, varying from scattered minute islands 
to a cuff 14 inch in extent. In the remaining 5 survivors there was absolutely 
no epithelization; and, in fact, 2 showed loss of epithelium along the adjacent 
esophageal surface. This suggests that the presence of the plastie tube is 
somewhat disadvantageous to epithelization, probably on the basis of mechanical 
irritation. 

There was a consistent severe cellular inflammatory reaction in the fascia 
and surrounding structures. Also noted was a marked fibroblastic reaction 
surrounding the fascial graft, with necrosis and slough of the superficial graft 
fibers and distinct hyalinization of the deeper fibers. This raises the question 
as to whether the fascia survives, is replaced by new fibrous tissue, or acts as a 
temporary barrier to the food stream while the surrounding tissue reaction 
provides the permanent structure. 

The grafts which definitely sloughed showed complete hyalinization of 
fibers and similar inflammatory responses. 

The most obvious important conclusion to be drawn from this experi- 
mental study is that, at best, our results with this procedure are not good in 
the dog. An operative mortality of 55 per cent, when combined with the fact 
that in 50 per cent of the series death seemed directly due to failure of the 
fascia to survive, seems to preclude any other conclusion. The fascia lata 
apparently could not withstand the insult of constant contamination by the 
food stream. The graft could not be separated from the food stream without 
compromising the main source of blood supply through the esophageal wall. 
In support of this, it was noted that the slough in 9 of 10 dogs oceurred at 
mid-graft rather than at the anastomosis. Second, in the cases where attempt 
was made to exclude the graft from the food stream by ligatures around the 
esophagus the fascia distal to the ligature sloughed. 

Use of this type of procedure in the human being might vield better 
results than our experimental results would indicate, with intercostal drainage 
and gravity as an aid in the mechanism of swallowing, but several basie defects 
in the prosthesis would militate against long-term successes. The microscopic 
and gross evidence of the failure of the autogenous fascia to survive as an 
intact tube, the lack of epithelization in the presence of the plastic tube, and 
rapid stricture without the plastic splint indicate that a split-thickness skin 
eraft might be preferable. A more flexible plastic tube which will still maintain 
a lumen might avoid the erosion of adjacent structures such as aorta and 
trachea. 

CLINICAL MATERIAL 

CasE 1.—G. E. A. (No. 72192), a 69-year-old white man, was referred to the Roswell 
Park Memorial Institute in July, 1951, with a five-month history of dysphagia, weakness, and 
weight loss. Radiological and endoscopic studies revealed an ulcerating, obstructing carcinoma 
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of the esophagus, 19 em. from the incisor teeth. General medical survey revealed hyper- 
tension, auricular fibrillation, and generalized arteriosclerosis, indicating the rather poor 
general condition of the patient. 

After the usual preparation, an operation was performed on Sept. 4, 1951. The cervieai 
esophagus and proximal portion of the lesion were mobilized through an incision along the 
anterior border of the right sternocleidomastoid. After this stage of the operation was 
completed, the right chest was entered through the bed of the fourth rib, in order to ex- 
plore the extent of disease. The remaining distal portion of the lesion was then mobilized. 
The esophagus was transected distal to the lesion and the plastic tube fitted into the lumen 
of the distal transected end of esophagus. Interrupted black silk sutures were placed through 
both the wall of the esophagus and the rim of the plastic tube to anchor the tube in place. 


Fig. 3.—Esophagogram done, on clinical Case 1, shows tube prosthesis in place with food 
stream passing around plastic tube. 


The tube was then covered with mediastinal pleura. A drain was inserted into the mediastinal 
space and brought out through a stab wound posteriorly with intercostal drainage through 
the eighth interspace. The chest was closed, and the esophagus then delivered into the 
cervical wound and transected 2 em. proximal to the lesion. The plastic tube was placed 
into the lumen of the proximal transected esophagus and sutured in place with fine silk. 
The neck wound was closed in layers with a drain inserted into the mediastinum. A Witzel- 
type gastrostomy was performed for feeding purposes. 

The postoperative course was uneventful. Oral feeding was started gradually, and by 
the fourth postoperative week the patient was eating puréed foods satisfactorily (Fig. 3). 
He was discharged on the thirtieth postoperative day in good condition. 

On Dec. 1, 1951, three months after surgery, the patient was admitted because of 
dyspnea which developed rather suddenly. Bronchoscopy revealed obstruction of the trachea 
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due to pressure posteriorly. Before an emergency operation could be performed to remove 
the tube, the patient died. An autopsy revealed the plastic tube in the position in which it 
was placed at time of surgery. Marked congestion and partial obstruction of the trachea were 
present adjacent to the tube. The transected ends of the esophagus were closely applied about 
the edges of the tube with evidence of epithelization over the ends of the tube. Residual 
carcinoma was present, but the immediate cause of death was due to tracheal obstruction 
saused by the pressure of the plastic tube (Fig. 4). 


Fig. 4.—Autopsy specimen, clinical Case 1, shows tube in place with epithelium forming over 
the end of the tube and surrounding tumefaction. 


CASE 2.—J. G. A. (No. 72821), a 60-year-old white man, was admitted to Roswell Park 
Memorial Hospital in September, 1951, with a five-month history of dysphagia and a weight 
loss of 25 pounds. Esophagograms and esophagoscopy revealed an obstructing carcinoma at 
the junction of the upper and middle thirds of the esophagus. After the usual preoperative 
preparation with high calorie liquefied diet and transfusions, an operation was performed 
on Oct. 15, 1951. 

The abdomen was explored in order to mobilize the stomach. Exploration revealed a 
large mass of firm carcinomatous lymph nodes surrounding the celiac axis. Primary resec- 
tion of the esophagus was not feasible because of this finding, and the abdomen was closed. 

The patient was placed on his left side and a split-thickness skin graft taken from the 
right thigh. The right chest was opened revealing a freely movable lesion at the level of 
the aortic arch. The esophagus was mobilized and transected 4 em. above and below the 
lesion. The carcinomatous mass was then removed, and a plastie tube, placed in the bed 
of the resected portion of esophagus, was sutured to the distal and proximal ends of esopha- 
gus. The split-thickness skin graft with its areolar surface facing the mediastinum was 
wrapped about the plastic tube and sutured to the proximal and distal ends of esophagus. 
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The mediastinal pleura was closed. A No, 18 catheter was placed within the mediastinum 
emerging through the chest wall posteriorly in the sixth interspace and additional intercostal 
drainage instituted. The chest was closed in layers. 

The postoperative course was uneventful except for persistent drainage from the 
catheter. A Stamm gastrostomy was performed for feeding purposes, and by the fourth post- 
operative week the patient was taking oral feedings satisfactorily. The esophago-cutaneous 
fistula closed six weeks after surgery, and the patient was discharged on the sixtieth post- 
operative day in good condition, 

During the next three months the patient remained in good condition, being able to 
swallow chopped meat and vegetables without significant difficulty. Five months after surgery 
dysphagia recurred. A barium study suggested recurrent carcinoma at the distal end of 
esophagus near the tube, but the patient refused to have any further diagnostic or operative 
procedures (Fig. 5). For the next two months his condition remained static. He continued 
to swallow liquid foods without difficulty. However, in the seventh postoperative month the 
dysphagia became progressively worse. He was admitted to the hospital nine months after 
the surgical procedure in very poor condition and died in a few days. 


Fig. 5.—Isophagogram on clinical Case 2 postoperatively shows passage of food stream 
through tubes. 


On autopsy, the plastic tube was found lying free in the lumen of the esophagus. 
Recurrent carcinoma was found in the esophagus at the distal line of resection with almost 
complete obstruction, but at the proximal line of resection there was complete continuity be- 
tween the esophageal mucosa and the skin graft. About the celiac axis, a large mass of 


metastatic tumor was found. 


Case 3.—T. M. (74550), a 67-year-old white man, was admitted to the Roswell Park 
Memorial Institute in April, 1952, with a seven-month history of dysphagia, loss of 15 pounds 
and a one-and-one-half-month history of pain in both sides of the neck after eating. Esophago- 
grams and esophagoscopy revealed a partially obstructing carcinoma in the middle third of the 


esophagus. 
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After preoperative preparation with high caloric liquefied diet, an operation was per- 
formed on April 29, 1952. 

Through a right transpleural approach the esophageal lesion was identified in the middle 
one-third of the esophagus. The lesion had eroded through the wall of the esophagus and 
was visible as a massive ulcer crater penetrating the entire wall with adherence of the lesion 
to the thoracic aorta. After mobilization except where the tumor was adherent to the aorta, 
the lesion was resected with approximately 2 em. of esophagus above and below the gross 
involvement. A portion of tumor along the aorta remained in situ. A plastic tube was then 
placed in the bed of the excised portion of esophagus, and four stay sutures of No. 0 black 
silk were placed through the wall of.esophagus and rim of the tube on each end to anchor 
the tube in place. A purse-string suture was placed in the wall of the esophagus 1 em. from 
the transected ends and drawn tight to seal the esophagus around the tube. The parietal 
pleura was freed from the thoracic wall and reflected over the tube to pleuralize the operative 
area, and a rubber drain was placed near the tube and brought out through the posterior chest 
wall. Intercostal drainage was instituted, and the chest wall was closed in layers. A Stamm 
gastrostomy was then performed through a short upper left paramedian incision for feeding 
purposes, 

The postoperative course was uneventful, and the patient was discharged on the thirtieth 
postoperative day taking puréed foods orally without difficulty. One week after discharge 
he suffered a severe gastrointestinal hemorrhage at home and was readmitted June 6, 1952. 
Transfusions were given, but one week later he had another severe hemorrhage and succumbed. 

At autopsy, the plastic tube was still in place, but a penetrating ulcer 1 em. in diameter 
was found in the upper transected end of the esophagus which appeared to be the source 
of the hemorrhage. The esophagus and stomach were filled with blood clots. Mediastinal 
lymph nodes contained metastatic carcinoma, and a large mass of tumor was found along the 
thoracic aorta. The immediate cause of death was hemorrhage due to ulceration of the 
esophagus proximal to the prosthesis, apparently due to mechanical pressure by the plastic 
tube. 


Case 4.—A, H. (No. 73761), a 72-year-old white man, was admitted to the Roswell 
Park Memorial Institute on March 12, 1952, with a five-month history of dysphagia. Physical 
examination was not remarkable. Esophagoscopy and esophagograms revealed a constricting 
carcinoma in the middle third of the esophagus. Laboratory examinations were within normal 


limits, and after preoperative preparation with a high calorie liquefied diet and transfusions, 
an operation was performed on March 18, 1952. 

A Stamm gastrostomy was performed, following which the patient was placed in the left 
lateral decubitus position, and the right chest was entered. Using sharp and blunt dissection, 
the esophagus was freed anteriorly from the bronchus and laterally from the arch of the 
aorta and descending aorta. The entire tumor could not be removed because of attachment 
to vital structures. After adequate mobilization, the lesion was partially resected 2 em. 
proximal and distal to the gross involvement. The plastic tube was placed in the resected 
esophageal bed and sutured to the ends of the transected esophagus as previously described. 
A strip of fascia lata, which had been previously removed from the right thigh, was wrapped 
about the tube and sutured in place as a sleeve onlay graft. A straight No. 16 rubber catheter 
was placed next to the operative site and was brought out of the chest posteriorly. Addi- 
tional intercostal drainage was instituted, and the chest was closed. 

The postoperative course was fairly uneventful for the first four weeks; but after oral 
feedings were instituted, a small empyema cavity developed in the right thorax, which was 
treated by open drainage. Lipiodol studies two months after surgery revealed a tracheo- 
esophageal fistula. The gastrostomy was reconstructed, and the patient discharged on tube 
gastrostomy feedings in fair condition. The patient died three months later at home; an 
autopsy was refused. 

COMMENT 

This material, both experimental and clinical, has been reviewed for the 
primary purpose of outlining the personal experiences of the surgeons using 
this prosthesis for palliation of this disease. It is indeed a trying situation 





376 THE JOURNAL OF THORACIC SURGERY 


when one finds a patient with an obstructive lesion of the esophagus for which, 
either because of poor general condition or the failure of some important 
organ, one is faced with the improbability of being able to complete a satis- 
factory curative esophagectomy. Procedures suggested by others, such as 
esophagojejunostomy and esophagocologastrostomy, are operations of great 
magnitude in themselves, and the patient requires considerable physiological 
fortitude to withstand such a procedure. The problem that is most trying is 
exemplified by the lesion in the middle or upper third of the esophagus, where, 
because of the extension of the lesion into the tracheobronchial tree or aorta, 
complete resection is not possible. Moreover, one often sees patients who have 
limited reserve and who have lesions which may be resectable but which are 
combined with extensive metastatic nodes in the celiae axis or in the supra- 
elavicular regions, and who are also suffering from complete obstructions. These 
patients deserve some consideration. It was largely because of these factors that 
we have looked for a method of treatment which might be of some use when 
all other measures seem impractical. Our experiences in the experimental lab- 
oratory with this problem have not been very satisfactory or even encouraging. 

The 4 patients who were operated on in this manner tolerated the pro- 
cedure satisfactorily and had varying amounts of palliation. One of these, 
J. A., had the most satisfactory palliation, being able to swallow both solid 
and fluid foods for about nine months. There have, however, been serious 
complications. We feel that the plastic tubes being used by us have perhaps 
been too rigid. They can be made more supple and flexible in the future so 
that they will not tend to erode large vessels or injure the posterior wall of the 
trachea. It is perhaps unwise to use plastic tubes which occupy more than 
half of the length of the intrathoracic esophagus. Specifically this would 
amount to a tube being limited to 5 inches or less. The curvature of the 
dorsal spine makes it extremely difficult to stabilize a tube of greater length 
properly and prevent it from injuring structures that cannot move out of the 
way easily. This method in our hands does not seem to merit a place in the 
armamentarium of the surgeon doing this type of work except as a last resort 
when lesions have been partially resected and continuity must be established 
quickly. The technique is simple; adequate drainage can be provided and 
some measure of palliation can be expected. This method cannot be proposed 
as an alternative in our experience for any of the known established methods of 
restoring continuity of the esophagus. 
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Announcements 





THE AMERICAN ASSOCIATION FOR THORACIC SURGERY 


Notice of Annual Meeting 
The Thirty-sixth Annual Meeting of the American Association for Thoracic Surgery 
will be held May 7, 8 and 9, 1956, in Miami Beach, Florida. Headquarters will be at the 
Hotel Fontainebleau. 


Requests for Hotel Reservations 


These should be mailed directly to Mr. Jack Slone, Director of Sales, Hotel Fontaine- 
bleau, Miami Beach, Florida. Please mention this Association, the type of accommodation 
desired, the date and approximate hour of arrival and departure. If accommodations are 
desired elsewhere in Miami Beach, please communicate directly with the hotel of your choice. 


Thoracic Surgical Forum 


The Thoracic Surgical Forum will be continued as a special session at the 1956 meeting. 
The Forum is primarily for the presentation of short papers on current thoracic research, 
experimental problems, anatomical studies and modified or new surgical techniques. The in- 
clusion of any considerable amount of clinical material in these reports makes the choice more 
difficult and the Program Committee reserves the right to reject such papers, or to suggest 
their transferral to the Regular Program. 

Papers at this session will be limited to ten minutes, including the showing of lantern 
slides or other illustrative material. At the discretion of the President, three minutes may 
be allowed as the maximum discussion for each paper. 

All Thoracic Surgical Forum papers will be published together in one issue of the 
JOURNAL. Maximum length: 3000 words without illustrations. If illustrated, an appropriate 
number of words must be subtracted for each cut used. 


Abstracts for Papers 


Abstracts for the presentation of all papers at the 1956 meeting must be received on or 
before Dec. 15, 1955, otherwise they will not be considered by the Program Committee. 

Abstracts should be labeled ‘‘For Thoracic Surgical Forum,’’ or ‘‘For Regular Pro- 
gram.’’ The abstracts should centain from 200 to 250 words and accurately reflect the con- 
tents of the completed paper. 

Five, repeat, five copies of each abstract must be sent to the Secretary of the Association, 
Dr. Paul C. Samson, 3959 Happy Valley Road, Lafayette, California. They should not be 
sent to the Editor. 

Those on the program are reminded that papers presented at the meeting must be 
handed to the secretary immediately after their presentation. If they are not ready at that 
time there is a chance that they will not be published in the JourNal. oF THORACIC SURGERY. 


Motion Picture Session 


Provisions have been made to show a limited number of motion pictures to be selected 
on a competitive basis. The films themselves, together with descriptive material concerning 
length of presentation, etc., must be received by Dr. Julian Johnson, University Hospital, 
3400 Spruce St., Philadelphia 4, Pa., before Dec. 15, 1955. 

(Continued on next page.) 
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It is planned to run the motion pictures in a smaller room at the same time as the 
scientific sessions. If the films are well labeled, it will not be necessary for the author 
to be present for comment. 


Applications for Membership 


Applications for Associate Membership in the Assocation must be received by the Mem- 
bership Committee not later than Dec. 15, 1955, otherwise, the applications will be deferred 
for consideration until the 1957 meeting. 

Applicants must be sponsored by three Active or Senior Members of the Association. 
In addition to’ the signatures on the application form, the sponsors will forward a separate 
letter concerning the applicant directly to: 

Dr. O. T. Clagett 

Chairman of the Membership Committee 
Mayo Clinic 

Rochester, Minn. 


Sponsors are reminded that new letters of recommendation must be forwarded to the 
Membership Committee should their applicants be held over for reconsideration a second 


year. 





